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WU ITHOUT reservation the Timken 


Propeller Blade Bearing is the most difficult 





bearing we have ever manufactured. 


The bearing surfaces must be finished unbe- 
lievably smooth otherwise the blades will not 
feather correctly at high propeller speeds. Every 
bearing is given a most severe torque test. 


Weight variations between any two complete 
bearings are held “right on the button,” other- 
wise bearings alone would throw propellers 
out of balance. 


There are thousands of Timken Propeller Blade 
Pearings in service and they are making an 
excellent performance record in fighter and 
bomber plane service. 


If you are interested in propeller blade feather- 


ing bearings we welcome your consultation. 


THE TIMKEN ROLLER BEARING 
COMPANY, CANTON, OHIO 


¢ TIMKEN 


TRADE-MARK REG. U. S. PAT. OFF. 


TAPERED ROLLER BEARINGS 
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HOW HEALD ENGINEERING SOL 


ar number one in a 
g caused inaccuracy 
n machining pro- 


Sag was bugbe 
propeller plant...sa 
and eccentricity whe 

eller blade shanks ... simply because 

blades were chucked horizontally. Bug- 
bear number two was form tools ..-- 
maintaining their edges for plunge cut- 
ting the blade shank was dificult and 
unsatisfactory. Inevitably, excessive 
hand operations were required, and 
production was slow and costly . . - SO 
much so that a new and better method 
was imperative. 

HEALD ENGINEERING provided 
the solution—a special Heald Bore- 
Matic. This machine eliminated trouble- 
some sag by rotating the propeller blade, 
vertically... eliminated, too, all the in- 


accuracies of form tools by using instead 


; are ee y 





VED A WARTIME PROBLEM 
e single point tools. By 
faces, chamfers, 
generated on 


cemented carbid 
this method O.D.’s, 
a radius were 
the blade shank — producing a perfect 
thrust bearing seat and close concentri- 
city with the bore. Net result was pre- 
cision—of such degree that hand opera- 
reduced from 4 hours to 5 
.. plus sharply in- 
hat today is saving 
manhours 


tapers, and 


tions were 
minutes per blade . 
creased production t 
thousands of precious 
per year. 
Have you 4 wartime problem or do 
you need assistance in postwar planning? 
If it involves precision finishing, 
HEALD ENGINEERING is available, 


now, to help you. 


THE HEALD MACHINE CO., Worcester, Mass. 













lhe 
TIN 
feat 
nan 
ings 

S 
disy 
vas 

4 
sha 
Sle 
Val 
e P 

















Model 140-GK 

















..»a Waukesha Engine 
for gasoline or butane 


The TRUCK and TRACTOR ENGINE for WAR- 
lIME USES— Model 140-GK has every streamline 
feature for quick, easy accessibility in mainte- 
nance. And it is provided with accessory mount- 
ings for every modern truck and tractor appliance. 


Six cylinders, 414” bore x 514” stroke, 525 cu. in. 
displ., 137 hp. @ 2100 r.p.m. Operates on modern 
gasolines as well as butane. 


Aluminum Pistons e Large 7-Bearing Crank- 
shaft running in precision bearings e¢ Wet 
Sleeve Renewable Cylinder Liners e Overhead 
Valves with hardened exhaust valve seat inserts 
* Pressure Lubrication to every moving part in- 
cluding rocker arms and valve gear ¢ Built-in 


Governor ¢ Large Gear-driven Water Pump and 
Recirculating System with thermostat for quick 
warm-up e Extra wide faced Helical Timing 
Gears. 

Water-jacketed Intake Manifold, suitable for 
either up or down draft carburetor ¢ Single or 
Double Ignition e Provision for electric gener- 
ators, air compressors or vacuum pumps ¢ Posi- 
tive Drive Fuel Pump e Oil Filters ¢ Air Cleaners 
e And Other Important Accessories. 


This postwar engine is now serving on the 
fighting front! 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK ° TULSA ° LOS ANGELES 
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\ coLUMN of super-hot air driven at terrific velocity from 


the heat source through the charge, is the revolutionary 
feature of the Lindberg Super-Cyclone Furnace. Heating 





solely with fan-driven hot air builds up temperature with 





rapid uniformity throughout the charge .. . up to as 








much as 1750 degrees F. 











No radiant heat reaches the charge—no one-sided heat 





to cause distortion. Therefore the complete mass of each 








piece is heated at the same rate. Such high temperature 
with circulated hot air was always thought impossible. 
Yet users of Lindberg Super-Cyclones are daily saving 


SUPER-CYCLONE for hardening, normalizing, annealing, tempering 





time, saving space, saving cost of labor, fuel, straight- 
ening and handling, and turning out better work 
than ever before. Write us now for complete infor- 
mation and learn how Lindberg furnaces can save 
for you. Lindberg Engineering Company, 2446 W. 
Hubbard St., Chicago 12. 


LINDBERG 
FURNACES 


CYCLONE for accurate, low-cost tempering and nitriding 
HYDRYZING for scale-free and decarb-free hardening 
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WAR IS SPEED—the necessity 
for doing everything faster, and 
better, and more efficiently. It 
intensifies the endless conflict 
against friction. For example, 
the bombing plane of today uses 
thousands of anti-friction bear- 
ings. 


Today, with every energy de- 
voted to Victory, industry wisely 
plans for tomorrow—studies 
product designs; studies the 
swiftly changing markets to 
adapt products to those ever- 
changing demands. 


Use Ahlberg in your planning. 
A competent engineering service 
is at your command. Ahlberg 
engineers are close students of 
product trends. They are helping 
now to create new products, and 
new designs—are helping indus- 
try get ready for the world’s 
vast conversion back to peace- 
time production. 


This kind of thinking is as in- 
tensely interesting as it is thor- 
oughly practical. Ahlberg’s experience and facilities 
are available—a letter makes the contact. 





Ahlberg Engineering Counsel is available 
at 26 factory branches. 





" 
BEARING COMPANY 


Manufacturers of (C18) Master Ba 


*% 3002 WEST 47th STREET . CHICAGO, LL. yy 
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MUSKEGON PISTON RING 


MUSKEGON, MICHIGAN 
PLANTS AT MUSKEGON AND SPARTA 
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@ The period of hurry—the need for faster 
production—won’t be over with the war. 
Post-war work will impose its demands too. 
Get an Improved wright SPEEDWAY Elec- 
tric Hoist as soon as possible for both now and 
tomorrow. Because it speeds up work and 
makes jobs easier, wricut’s SPEEDWA) 
saves labor time, cuts handling costs—quickly 
pays for itself. € 
Women workers in war plants especially 
appreciate the push-button ease with which 
the wright SPEEDWAY is operated. The 
SPEEDWAY helps them maintain their 
morning vigor throughout the afternoon. 


The SPEEDWAY Electric is a sturdy, light 
weight, cable hoist, designed for fast lifting on 
assembly floors and for general use. Designed 
with spur gear construction, magnetic con- 
trol, and mechanical features found only in 
the more expensive production-type hoists. 
Yet it is priced economically low. 

Talk to your WRIGHT distributor about 
SPEEDWAY’s advantages. He is listed in 


your classified telephone directory. 


WRIGHT MANUFACTURING DIVISION 


York, Pa., Chicago, Denver, Los Angeles, 
New York, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, INC. 


BRIDGEPORT, CONNECTICUT 





} < 
wed UNG 


rTHE ant 
puving our roist PA 


\ 
\ 


HOISTS 




































FAMOUS LIFE LINES 


Ba sly 


}= American Army Trucks and Tractors 

slog through axle-deep mud to de- 
liver vital supplies to our troops in New Guinea. 
Most of the “‘life lines” of these vehicles — brake, 
fuel and lubrication tubes, and many other parts 
—are made of Bundy Tubing. 








Wil 


War came to America like a bolt from the sky! And 
we may turn from war to peace with almost equal 
suddenness. 


ne 


When that time comes, much will depend upon 
speed of reconversion. Millions will look to industry for 
employment. Needed products must start flowing from 
factories. Relief must be rushed to stricken nations. 

Bundy — whose tremendous output of tubing is now 
being used in nearly 10,000 different parts for war vehicles 
and equipment—will be ready. 

When “V” Day comes, the tubing life lines we make 
for war will become life lines of peace —for an infinite 
variety of products in scores of fields. 





Bundy engineers are ready today to help in the plan- 
ning of peacetime products in which tubing may be used. 
For information, write Bundy Tubing Co., Detroit 13, Mich. 





PE AC Robert E. Bingman, widely known 


Detroit engineer and industrial 


designer, pictures here a “farm tractor of tomor- e' 
3 D _ E i G row,” a practical possibility for the future. 
‘ ded Whatever the final design of such farm vehicles, 
* * a * * 


“life lines” of Bundy Tubing will contribute to their 
structural strength and their operating efficiency. 





SNGINEEREO To ¢ - your EXPECTATIONS 


BUNDYWELD double-walled steel tubing, BUNDY ELECTRICWELD steel BUNDY “TRIPLE-PURPOSE” tubing. 
hydrogen-brazed, copper-coated inside tubing. Single - walled — butt Double-walled, rolled, from two strips, 
and outside, From Capillary sizes up to welded — annealed. Available joints opposite, welded into a solid wall. 
and including 54" O. D. This double- in sizes up to and including Available in all Monel; all steel; Monel in- 
walled type is also available in steel, 54" 0. D. Can be furnished tin- side—=steel outside; Monel outside—steel 

. tin-coated on the outside, and in Monel. coated outside in smaller sizes. 


inside. Sizes up to and including 54" 0. D. 
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SIN MECHANICAL 


There’s still a big job 


or all 0 


— MATTERS NOW except the swift and certain 
winning of the war. 

Through the prodigious production accomplish- 
ments of American industry, our men and our Allies 
have been able to swing the initiative in fighting 
to our side. 

To keep it...to continue a steady march on the 
bloody road to victory...we've got to give our 
men in the thick of the fight everything they'll need. 
\nd give it to them faster and faster! 

For you and for us there’s still a big job to be done. 
The history of the amazing production performance 
of American industry is still to be written. 

Every single man-hour, every bit of brain power, 


every ounce of industrial energy expended for any 
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1YATT BEARINGS 


inuary 15, 1944 





us to do 


purpose other than victory will damage the war effort. 

The entire production of Hyatt Roller Bearings 
now goes into planes our men fly...into tanks 
they drive...into ships they sail...into guns they 
man...into equipment they need to win. 

In the midst of pouring out a tremendous stream 
of bearings for this vital war use, we pause to again 
thank industry for its grand cooperation and under- 
standing, and for helping us meet war’s demands for 
super-precision production on a mass scale. 

As soon as the war’s won, and this job is done, 
Industry and Hyatt will have another big job to do 
together... when we can work in Peace. 

Hyatt Bearings Division, General Motors Corpora- 


tion, Harrison, N. J. 
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WITH GISHOLT’S 
HARDENED STEEL WAYS 


In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 























Plants at Chicago and Elgin, IMinois 








VEN years from now, you'll have no worries about maintaining accuracy 
with Gisholt’s hardened steel ways. On all Saddle Type Machines, these 
ways are made of solid high carbon alloy steel and hardened clear through. 
Keyed to the bed and secured their entire length, they’re then finish ground in 
perfect alignment with the spindle. And they stay that way because their extreme 
/ hardness on all bearing surfaces—top, sides, and bottom—practically eliminates 

wear. This dependable, life-time accuracy is one reason why you'll so often hear 

the advice from experienced production men: “Do the job right. . . do it on 


ook Ahead...Keep Ahead... a Gisholt.” 
vith Gisholt Improvements gig HOLT MACHI N E COMPANY 


1205 East Washington Avenue Madison, Wisconsin 





in Metal Turning 


TURRET LATHES + AUTOMATIC LATHES + BALANCING MACHINES «+ SPECIAL MACHINES 











HONING PROCESS 


NEUTRAL , 
AXISF 3 


GENERATES 
Diametric Diametric Axial 
Roundness Straightness Straightness 


CURRKECTS 
Tape 

and P Micromatic Hydrohoner— 

Axial With Automatic Microdial . 


Out-of-roundness Distortion Precision Hones to uniform size. 
Machine stops when correct size is reached, 
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WHEN INVASION BARGES 
HEAD FOR SHORE- 


@The powerful Diesel engines 
which drive these modern assault 
craft must not falter. And they don’t! 
For American ingenuity has pro- 
duced a power-plant of amazing 
dependability and ruggedness. So 
good, in fact, that the U. S. Navy 
testified that “the largest invasion 
operation in history was executed 
with maximum precision and mini- 
mum casualties, due in no small 
measure to the reliable power 
plants.” 

In the majority of these Diesel 
engines are Pedrick precisioneered 


piston rings, proving again by their 


performance that Pedrick’s own 
Heat-Shaping process is unexcelled 
in producing accuracy of shape and 
tension, long life, and utmost de- 
pendability, no matter how tough 
the service. 

This is the kind of performance 
every engineer, every superinten- 
dent of maintenance, every engine 
and vehicle owner wants in pis- 
ton rings. They get it when they 
specify PEDRICK piston rings! 
WILKENING MANUFACTURING 
Co., Philadelphia and Scranton, Pa. 
In Canada: Wilkening Manufactur- 
ing Co. (Canada), Ltd., Toronto. 








A WORD TO DESIGN AND 
MAINTENANCE ENGINEERS 


A new 12-page booklet by 
Pedrick may suggest ways in 
which you can greatly improve 
the design or operation of the 
engines for which you are re- 
sponsible... either those now 
in production or use, or those 
you plan for post-war. Write for 
Form 360 to find out how Ped- 
rick combines materials, proc- 
esses, designs, and experience 
to deliver precisioneered piston 
rings of unusual excellence. 








frrecisioneered PISTON RINGS 


BUY WAR BONDS AND MORE BONDS 
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11 \ond™ 

fora pen 
dhe Lone, UNINTERRUPTED 
sERvicE is the characteristic you 
want most in a capacitor. And that’s the 
reputation of Tobe Capacitors, earned through an 
almost complete absence of ‘‘returns’’! e Lasting stamina 
is built into Tobe Capacitors through every careful step in their 
manufacture...checked and cross-checked by frequent, rigid inspections. 
For your further assurance of complete satisfaction, every Tobe Capacitor is rated 
ultra-conservatively. e The Tobe Oil-Mite Capacitor shown below is oil-impreg- 
nated and oil-filled. It meets Army and Navy immersion tests. e The ingenuity of 

Tobe engineers is at your ready disposal in all capacitor +SCH 
ey 


problems. Inquiries will receive prompt attention. 


SPECIFICATIONS—TYPE RAL 300 CAPACITOR “Ov sans 














15, 1944 


LONG LIFE 
ASSURED! 


SHUNT RESISTANCE 


1000 megohms or better 
POWER FACTOR . .002—.005 


WORKING VOLTAGE 
400 Volts D. C. at 72°C. 
600 Volts D. C. at 38°C. 


INSULATING RESISTANCE — 

TERMINAL TO CASE 5000 megohms 
CAPACITY 5.0—5.0 Mfd. 
DIMENSIONS ... 2” x 334" x 334" 


Meets Army and Navy Immersion Tests 
Oil Impregnated—Oil Filled 
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single plate 


RiGHtT—Cross section, 
showing en- 


standard power take-off, 
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Twin Disc Standard Power Take 
offsand Standard Reduction Gears 
@E- -. &, yA oy nat DRIVES 


pear Standard power take-off 

for use with internal combustion i ge 
engines “ee 
TWIN DISC CLUTCH COMPANY °: RACINE, WISCONSIN 
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Civilian Airline Maintenance 
Under War Conditions 17 


The commercial airlines are going to a 
great deal of pains, under big handicaps, to 
keep their planes flying with safety. A high 
degree of safety is being maintained. Just 
how and where and when is told in this re- 
vealing article. 


New Assembly System 
At the Douglas Plant 20 


Here is something new in production line 
technique. Pictures and text tell the whole 
story. Read it. 


Mack Production for Overseas 22 


With a most remarkable record made in the 
manufacture of heavy duty trucks before 
Pearl Harbor, this organization keeps right 
on beating its own enviable records for the 
war effort. 


The North American 
P-51 Mustang 26 


Here are the details of this most formidable 
of our fighting weapons. The drawings are 
all carefully labeled and warrant detailed 
study. 


25 Alloys 33 
The Aluminum Research Laboratories have 
created a goodly number of new materials 
since the opening of the present war effort. 
The inception and growth of these new 
members to metallurgical family is of para- 
mount interest, not only for today but for 
post-war days as well. 


Die Pierces 976 Holes 40) 


The author of this article believes that 976 
holes in 10 parts during five press opera- 
tions reaches an all time high. It certainly 
is something new. 


Whittle Systems of 

Jet Propulsion 42 
Here is a subject that is right in the front 
ne of importance at this time. The use 
f jet propulsion in war weapons is of spe- 
al interest now, not alone with our own 


lilitary leaders but with those of other na- 
ons as well. 
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The Meaning of Enterprise 
By Julian Chase 


Obviously there are many widely varying concep- 
tions of the meaning of the phrase free enterprise. 
There is that of the once highly and properly re- 
spected rugged individualist of non-fetterable pioneer- 


ing spirit. There is that of the more moderate advo- 


cate of what he terms reasonably restricted freedom 
of enterprise. And there‘is that of the rabid radical 
who, more often than not, seems to consider the phrase 
as merely a terse and lightly camouflaged description 
of an economic system of which high-handed monopoly, 
robbery of the poor and brutal suppression of the 
masses are the outstanding characteristics. 

Some, at least, of this disparity is due to confusion 
as to the exact meaning of a word. There is a disposi- 
tion on the part of many, including those who are 
willfully or unwittingly antagonistic to the American 
system, to regard the word enterprise in the phrase as 
equivalent in meaning to the words business and in- 
dustry. To the extreme radical, free enterprise, in its 
most favorable connotation, means industry utterly 
unrestrained. That is a gross distortion. It has a 
totally different meaning and a significance of far 
greater momentousness to all of us today. 

The word enterprise, besides meaning an attempt 
or project which involves activity, courage and the 
like, also, and more importantly, means initiative dis- 
posing an individual to engage in what requires 
energy and self-reliance. The spur for initiative is 
the hope of reward in whatever form or amount the 
enterpriser himself may deem an adequate return. 
Without that hope there is inertia and not initiative. 

In his address before the recent War Congress of 
American Industry, Dr. Henry M. Wriston said that 
the only real supporters of free enterprise are those 
genuinely concerned with individual liberties. “In 
‘free enterprise’ the key word is missing. It must 
be understood to mean free individual enterprise, for 
freedom is the characteristic not of society, or a union, 
or a corporation, but only of man. If we emerge from 
this struggle with a refreshed philosophy and a new 
faith in freedom, a revived respect for the individual 
citizen and the democracy that expresses his will, we 
can advance with courage to the solution of our prob- 
lems in the spirit of freedom and with the immeasur- 
able energy of free enterprise.” 













































































































































New Data With Alloy Shipments 


When you buy alloy steel from 
Ryerson you receive helpful infor- 
mation on the heat-treating char- 
acteristics of the steel with each 
shipment. This time and money- 
saving information is included in 
the individualized Ryerson Alloy 
Steel Report which gives you more 
complete data than has ever be- 
fore been furnished with steels 
shipped from stock. 

A separate report sheet is sup- 
plied for each heat, and all heats 





are easily identified through color 
markings and heat symbols. 


From large and complete alloy 
steel stocks at Ryerson you can 
select the steel best suited to your 
needs. A wide range of analyses 
and sizes in carburizing, medium 


hardening and high hardening 
grades are available in hot rolled, 
cold finished and heat-treated form. 


Call your nearby Ryerson Plant 
for quick action on steels of any 
kind . . . and for a special service 
on alloys. 


JOSEPH T. RYERSON & SON, INC. 


Steel Service Plants at: Chicago, Milwaukee, St. Louis, Detroit, 


Cleveland, Cincinnati, Buffalo, Boston, Philadelphia, Jersey City 
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Civilian Airline Maintenance 
Under Wartime Conditions 


? 


OMESTIC airlines of the United States, By E. L. Warner. Jr. sponsible’ for the fine rec- 
having assigned nearly half of their ords they have compiled in 
equipment to the Air Transport transporting wartime pas- 

ommand, are doing a heroic job in maintaining their sengers, air mail and urgent freight to all parts of the 

ites under wartime conditions. Sixteen domestic country in the shortest possible time. Through more 
iirlines now are flying a daily average of 301,989 intensive use of their equipment, the airlines have 
scheduled miles with only 175 planes compared to been able to operate most of their routes. This has 


168,867 miles flown daily by a peace-time fleet of 324 
lanes, according to a report by the Civil Aeronautics 
Board. This marks an average increase of 151 per 
ent more flight miles per plane. 


















The comprehensive mainte- 
lance program practiced by 


these airlines are largely re- 


(Right) View of the plane overhaul 
hangar at United Air Lines’ mainte- 
nance base at Chevenne, Wyoming. 


(Below) Constructing wing sections 
in overhaul shops of American Air- 
lines, New York City. 


necessitated considerable expansion of mainte- 
nance and overhaul personnel because the 
planes spend more time in the air and less on 
the ground. They also must be kept in op- 
eration because no new planes are yet avail- 
able. 

American Airlines, which had a pre-war 
fleet of 80 planes, currently is operating only 
45 planes. These planes average 11 hours and 
46 minutes of flying time daily compared to 
seven hours and 53 minutes before the war. 
United Air Lines is covering its routes with 
36 planes in comparison with 62 before Pearl 
Harbor. They now average 11 hours and 25 
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minutes of flying time per day compared with nin 
hours and 18 minutes before the war. 
American Airlines employed 7.1 mechanics and 
ground crew per plane before the war but the aver- 
age is now up to 14.2 mechanics per plane. United Airlines 
devotes 589 maintenance hours for each 10,000 miles flown 
Of this total, 252 hours is on line maintenance at service 
stops and 337 hours at the main overhaul base in Cheyenne, 
Wyo. Maintenance personnel of American Airlines is up 
from 586 employes before the war to 624. More than 300 
men have been lost to the maintenance force through the 
draft or taking jobs elsewhere. United Air Lines em- 
ploys 497 mechanics, apprentices and helpers at its main 
Cheyenne base and 279 mechanics and apprentices at line 
service stations, while a number of mechanics have been 
diverted to the company’s military operations. 
Standardization of equipment is an important factor in 
the efficient maintenance operations of both American and 
United Airlines. Both companies use 2l-passenger Doug- 
las DC-3s for most of their passenger traffic. American’s 
twin-engine transports are powered by Wright GR-1820 
radial engines, while United has standardized on the Pratt 
& Whitney R-1830 engine. Each company keeps about 30 
per cent in spare engines as a “float” for engines that are 
undergoing overhauls of any that may have to be replaced 
“in an emergency. Standardization on planes and engines 
greatly simplifies the maintenance problem, as spare parts 
inventories can be smaller due to interchangeability and 
employes only have to become familiar with one type of 
parts and operating mechanisms. It streamlines the 
maintenance procedure. 









































(Top right) Supervisor of United Air Lines’ Chicago school for 
mechanic helpers makes a minor adjustment on the “Prairie 
Queen,” said to be the world’s only “flying” truck. 





(Top left) Cylinder head undergoes magnaflux test in Amer- 
ican Airlines overhaul shops. New York City. 











(Center left) Here is the hydraulic test stand, designed and 
constructed by American Airlines personnel, used for static 
pressure tests. 













(Left) Arc electric and oxacetylene gas welding are employed 
in the sheet metal departments of United Air Lines’ mainte 
nance base at Cheyenne. 
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(tight) Experienced mechanics work with largest equip- 

nent in overhauling parts at United Air Lines’ big mainte- 

nance base at Cheyenne, Wyoming. Photo shows a mechanic 
milling a propeller shaft. 


jelow center) The two 1200 horsepower twin-row Pratt 

& Whitney engines on United Air Lines’ present-day Main- 

liners are removed from the plane and thoroughly over- 
hauled after every 725 hours of flight. 


(Bottom right) Mechanics completing assembly of a re- 
built engine at American Airlines’ overhaul shops. New 
York City. 


(Bottom left) This is a view of the electrical test panel in 
imerican Airlines’ instrument shop for calibrating and 
checking electrical instruments. 


Although plane maintenance has been made 
more efficient, there has been no sacrifice of 
quality or workmanship that would jeopardize 
safety. Three shifts work at the major over- 
haul bases seven days a week to insure the 
rapid servicing of the airlines’ limited equip- 
ment. Maintenance operations and overhauls 
occur more often due to the more intensive 
use. Eight out of American Airlines’ 45 planes 
are out of service continually, all undergoing 
routine overhaul and maintenance operations 
except one used for training. United Air 
Lines always has two or more planes in the 
shop at Cheyenne for similar work. 

As the first step in its preventive mainte- 
nance program, American Airlines requires a 
service inspection of each plane at each regu- 
larly scheduled stop where mechanics are 
available. These number 19 cities in all. Then 
a line inspection, taking 15 man-hours of labor 
and undertaken by three or four men, is given 
each plane that is idle for a period of 10 or 
more hours where personnel is available. Line 
inspections are made on all planes daily. A 
base inspection, following 50 flying hours, is 
given each plane that is idle for 10 or more 
hours at a base station. This requires 20 
man-hours and a four-man crew. Seventy- 
four items are on the check list for a base in- 
spection. Base stations are New York City, 
which also is the major overhaul base, Chi- 
cago, Fort Worth, Tex., and Burbank, Cal. 
(Turn to page 80, please) 
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New 


OUGLAS AIRCRAFT CO. has increased the output of 
A-20 Havoc light bombers 2% times at its 
Santa Monica plant by installing there the air- 
craft industry’s first complete “flow-line” motor- 
powered assembly system consisting of final assembly 
line and subassembly lines of tubular jigs that are 
synchronized for production operations and _ co- 
ordinated through a central control panel in the plant 
manager’s office. Installed in a building 700 feet long. 
the lines of moving jigs total 6100 feet in length. A 
breakdown of the new assembly system reveals these 
figures: 
The wing line moves 450 feet before installations, 
750 feet gathering installations, 275 feet for the land- 
ing gear, and 315 feet for pickup. Fuselage half- 










The wing assembly line, 
shown above, is timed and 
integrated to flow into the 
fuselage line. 


20 





Assembly 


shells are fabricated first, interior installations made, 
and then the half-shells are mated securely. The 
fuselage line is in motion 900 feet for fabrication of 
half-shells, 750 feet for installations, 1000 feet for 
inner wings, engines, and cowling, 800 feet for outer 
wings and hydraulic check, and then flowing into the 
800-foot final assembly line. 

From the time the fuselage enters the jig, produc- 
tion is synchronized at regulated speeds until the 
finished ship arrives on the field for flight test. Such 
synchronization automatically necessitated line-wide 
changes. Because of the acute need for space, de- 
partmental aisles had to be eliminated and in-plant 
trucking was replaced ky other practical methods for 
delivering stock parts and subassemblies to strategic 
points. This resulted in the construction 
of an overhead conveyor system so de- 
signed that stock is fed to stationary 
stockrooms within the line in timed units 
and distributed as needed to adajcent 
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rkers. Fifty baskets of stock travel continuously 
r 1000 feet of monorail, dipping down to fill 
ptying storeroom shelves and bins. 

These baskets are continually replenished at a cen- 

il stock depot. Position stock-racks, built directly at 
point of need and at the height of installation, have 


placed the departmental storage bins and are so de- 


signed that forecasts of position shortages may be 


T 


IT] 


ade at a glance, and notice given by means of push- 


(Turn to page 98, please) 


The center illustration shows 
how production flows through 


the 6100 foot lines. 


In the view at the right the 

fuselages travel on an over- 

head monorail. Work plat- 
forms are permanent, 
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™ 
System atthe Douglas Plant 
















Above is shown the beginning of the “ flow- 
line” A-20 fuselages are fabricated on the 
half shell, a system which increases accessi- 
bility and enables a greater number of 
workers to work on each unit at one time, 
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By 
AMED as the builders of heavy duty motor truck: 
and buses, and the “Bull-Dog”’ Macks of earlier days, ended 
the Mack Manufacturing Corp. is devoting its ener- space 
gies exclusively to the production of motor trucks for the ments. 
military services. It is of interest to find that all of the tive € 
vehicles produced at the present time are intended for over- eing 
seas duty. ther 
Nestled in the Pennsylvania hill country are a group of vhere 
plants whose principal function is that of vehicle assembly ‘laced 
and export packing. Through decentralization of manufac- The 
turing facilities dating back for many years, Mack boasts r sp 
another group of plants in New Jersey—one building axle sroom 
gearing and transmissions; the other making gasoline and scale. 
Diesel engines. the fi 
This article is concerned primarily with the assembly he a 
plants in Pennsylvania. Here will be found an enormous machi 
machine shop which produces many of the chassis parts as -hine: 
well as the principal parts for I-beam front axles and front The 
and rear driving axles, with the exception of the gearing. equip 
Largest of the buildings in this tools, 
group handles the complete assem- millir 
bly of the heavy duty 6x6 and 6x4 Milw: 
This heavy: duty vehicles, ranging anywhere from six of Bu 
single spindle to ten tons capacity. This building spind 
Baker drill is used also houses a sheet metal department iaied 
for drilling front : . 
axle I-beam pads. producing cabs, fenders, bumpers, spind 
- may - noted, frame cross-members and other of 
drilled pet ts pares. , these 
time, shifting each A second assembly plant, situated amph 
end progressively some three miles away from the 


under the drilling 


head. main group is devoted to medium 


and light chassis assembly. Still 
farther away is the export plant, a 
fine building salvaged from the 
ruins of an abandoned foundry. 
The demand for heavy duty mo- 
tor vehicles by the Army is so great 
that Mack is in the throes of a 
major expansion program 
looking to still greater vol- 
ume of production. In 
a the heavy duty assembly 
ae ae plant this activity is re- 
mek mpeg ae + i we - & sulting in some major 
4 oh cle ae af ar. changes. For one thing, 
nS ies. | | the assembly conveyor 
eX ft 4h 


‘~@ “ lines have been greatly ex- 





This is a corner of the sheet 
metal department in Plant 4 
with the 165-ton Ferracute 
press in the foreground. Som 
of the body stampings ma» 
be seen in the foreground 
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By Joseph Geschelin 


ended, thereby encroaching on the 
space for other production depart- 
nents. As a result of this, the en- 
re cab fabrication department is 
eing prepared for a move into an- 
ther building, recently acquired, 
vhere the production of cabs will be expanded and 
aced on a mass-production basis. 
fhe machine shop building, too, is being pressed 
r space. To this end a second building, is being 
sroomed to handle the machining of axles on a large 
wale. This facility will be equipped with some of 
the finest modern production equipment known to 
the art, including multiple-station Natco drilling 
machines, Baker drills, Footeburt boring mas- 
hines, etc. 
The machine shop is an enormous facility 
equipped with hundreds of conventional machine 


tools, including such machines as Cincinnati plain” 
milling machines and Duplex mills in profusion» 
Milwaukee mills of various types; a large battery’: 


ff Bullard V-T-L’s and boring mills; Baker single- 
spindle heavy duty drill presses; Norton cylindrical 
vrinders; Lodge & Shipley lathes; Natco multiple- 
spindle drills; and a variety of other-familiar items 
ff general purpose equipment. Supplementing 
these are some special purpose set-ups. For ex- 
ample, there is a large Baker multiple-head drilling 
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(Top) One of the sub-assembly lines 


feeding the chassis assembly. Here may 
be seen the axle assembly line, handling 
front and rear axle assemblies. 


(Above center) Largest piece of equip- 
ment in the press shop is this 300-ton 
Clearing press. 


(Left) Here is a view at one end of the 
chassis assembly line for large vehicles, 
extending some 1000 feet in length. 
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Perspective view of 
chassis assembly line in 
light assembly plant. 
line extends some 625 


unit for drilling the pads 
in l-beam front axles 
simultaneously. T hey, 
there is a combinatior 
multiple - head milling 
machine for the sam 
type of axle. This has 
two heads at the ends for 
milling bosses, and tw 
center heads for milling 
the pads. Several new 
machines, later to be 


shifted to another plant, 
are found in the rear 
axle machine line. One 
of these is a five-station 
Natco drilling machine for rear axle housing; 


the other is a long bed Footeburt horizontal bor- 
ing machine for line drilling and reaming axle 
housings. 

A large screw machine department at. the 
rear end of the building handles all of the va- 


(Above) Interesting example of im- 

provisation is this old Espen-Lucas 

milling machine fitted with extra at- 

tachments for milling pads _ and 

knuckle ends of I-beam front axles in 
one setting. 


(Left center) Another of the latest 

pieces of equipment on the rear axle 

line is this horizontal Footeburt line 
boring and reaming machine. 


(Left) Kearney & Trecker milling 
machine is used for milling the brake 
cam. 
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Right) Among the most recent acquisitions 

n the machine shop is this large five-head 

Vatco drilling machine tooled for drilling 
axle housing completely in one setting. 


(Below) Close-up of the chassis frame as- 
embly line, showing a large Hanna rivet 
squeezer at work. 


riety of screw machine parts. Several Niagara alkali 
washing machines are employed for the cleaning of 
machined parts. 


The machine shop is skillfully departmentalized 
according to parts production, with the departments 
lined up in parallel rows from front 
to rear. Raw materials enter each 
department at one end, emerge as 
finish-machined parts at the other 
end. Here the parts are hand 
rround, burred, and polished before 
proceeding to inspection and stores. 
At this end of the building the bay 
s traversed by a floor level slat con- 
evor for transporting the finished 
arts to the front end of the build- 
ng. thence to the assembly plants. 


n the inspection building serving the light 
hassis assembly plant—view of paint spray 
ooth which communicates with the Dry- 
ys baking oven mounted at the ceiling at 
te extreme right (out of view). A mono- 
ul conveyor system by Jervis B. Webb 
arries work through the spray booth. 
hrough the drying oven, and over to the 
assembly line. 
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It is of interest to find that many 
of the metal cutting operations have 
been tooled with Carboloy. This ap- 
plies particularly to the milling and 
turning of cast iron and cast steel 
parts such as axle housings, brake 
drums, and other castings. 

Materials handling has been mech- 
anized throughout the various 
plants. Ingersoll-Rand hoists, 
mounted on rails or on booms, are 
employed at every point, where me- 
chanical handling is essential, to 
ease the burden on the workers. 
Sheet metal is transported from the press shop to 
the metal finishing department and to the assembly 
lines on overhead monorail conveyor systems of the 
latest type. Sub-assembly operations are performed 

(Turn to page 104, please) 
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CURTISS 
ELECTRIC 


The North American 


intake 
tank and 


1. Carburetor air 
2. Coolant header 
Fillex plug. 

3. Coolant pipe to engine pump. 

. Motor bearer. 

Motor support block (rubber 
mounted into bearer 4) 

5. Master brake cylinder 
Hydraulic tank 
to 6). 

. Hydraulic filter. 

. Generator control 
. Instrument board. 
teflector gun sight 
. Gun button on stick. 

. Stick locking peg. 

. Starboard rudder pedal 

. Fuel cock 

. Cold air to 
from cooling 
shutter 17 by 


(connected 


panel 


cabin, scooped 
air in front 
scoop 18 


CAR BIRETIOR 


. Rear 

. Elevator link 
cranks, which 
flap shaft 22. 

. Aileron tab control. 

. Coolant and oil pipes to radi- 
ator from motor. through 
wing centre-section. 

. Return from radiator to 
motor through wing centre- 
section. 

. Cabin warm air scooped out 
of the heated cooling air in 
rear shutter and passed 
along to cockpit valve. 

. Batteries behind pilot 

. Spring suspension 


seat 


ride free on 


pilot’ 








CONST. SPEED 


ARSCREW 





QNE SYNCHRONTSED 
0-5" M/C GUN 
EACH SDE 


17. Radiator front 
trolled by 
draulic jack 
Cold air 
cut away to show 
shutter passage 17. 

. Shutter control, 
rear shutter through rods 2 
Front and rear shutter 
operating jack under 
floor 24. 


shutter 
link 19 
20. 


scoop 





under 


con- 33. 
and hy- 


wing 36. 
18-in a. 


also control 


rear 


ALLISON MOTOR, '1SO 
(2C¥L. 2-RANK VEE 
L1QUQID-~COOLED 


DRAIN 


MAGAZINE & NC 


SPENT CARTRIDGE 
OUTLET CHUTE a/e 

COVERS & 
OP. JACK 


Hydraulic hand 
34. Radio receiver. 
35. Radio transmitter. 
Oxygen bottles. 

Port fuel tank gauge. 
38. Jack-operated radiator 
deflector in front of 

1 shutter 17. 

s 39. Undercarriage cover spring 
tensioned return cable. 

40. Undercarriage wheel well in 


pump. 


air 
front 


floor. 25. Aileron links 42. 
connect to 43. 


. Fuselage 


. Rudder 


Machine-gun blast tubes. 
Fuselage air drawn out int 
rear shutter duct. 


. Cross-tube for fuselage lift 


ing. 


. Tailplane front spar moun 


ed on fuselage frame deck 4 
decking (extend 


back to rudder post). 


. Fin front spar. 


Elevator shaft 
trim 
and cables. 


and levers 
tab screw ge 


BOUL LET-PROOF 
WINDSCREEN 


Rear shutter 
Flap rods 
operating jack 
Flap-operating 
rear floor 24. 


control 
controlled 


rods. 


under 





¥ \ 
T) \ srars omn-\WA goo 
. «wep y . 
A CHARGING \") EMER GC 
HENDLE \"\ RELEASE 


oe 5 
22 be 
PORT _ STARB. TANK} 
FUEL @aick FUE 
TAILWEEEL 
LOCKING 


38 


CONTROL 
AUTO.RECUGNIT® — 
DEVICE CONTRO. 


. Oxygen 
. Rudder pedals. 
. Fuel cock. 

. Cold air inlet. 

. Radiator scoops 
. Rudder 





by 41. 
links. 

41a. Undercarriage 
jack. 


. Windshield defrosting. 
. Clock, 3. 
. Engine unit. 

. Glycol temperature indicator. 
. Optical gun-sight 
. Air speed 
. Artificial horizon. 
. Rate of climb. 
. Engine r.p.m. 
. Undercarriage 
. Altimeter. 

. Turn 
. Manifold pressure. 
. Generator 
. Generator main line. 
. Lights 


Suction indicator 


rheostat. 
indicator. 


position. 
indicator. 
ammeter. 


and pressure head 
heater. 


system regulator. 


control. 
tab control 


wing centre-section. 
Undercarriage leg 


. Ignition safety 
. Instrument panel 
. Cockpit lamps rheostat. 
. Flight 


torque 


operating 


Port aileron tab control. 
Wing flap control. 

Gun selector control. 
Undercarriage emergency 
down. 
Hydraulic 
control. 


system pressure 


. Gun heater control. 
. Vacuum 


system selector 


switch. 


. Radio control. 
. Airscrew 
. Airsecrew safety 
. Engine 
. Gun camera safety switch 
. Oil dilution switch. 


control. 
switch. 


pitch 


starter. 


Undercarriage warning horn 
cut-out. 

switch. 
lights. 
instrument lights 
rheostat. 
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The P-5S1A model shown here is 
powered by an Allison V-1710-F3R 
engine of 1150 hp. The P-51B has a 
Packard-built Rolls-Royce Merlin 61 


pP-ol Mustang 











udder control 54. Tail wheel shock-leg pushed . ° ° 
ibles from 51 back to tail forward (retracted) by a hy- (V-1650-3 ) engine equipped with a 
heel to steer tail wheel draulie jack. two-speed, two-stage supercharger. 
utch cables disconnect tail 55. Tail wheel hinge. 
heel from rudder steerage 56. Stern post, carrying rudder : 
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The North American A-36 Invader 


A dive bomber version of the Mustang, named 
the Invader, is now in service with the U. S. 
Army Air Forces and the Royal Air Force. 
Chief differences are the external bomb racks, 
which each carry a 500 lb. bomb, and the hy- 
draulically operated dive brakes fitted to both 
upper and lower wing surfaces. 
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HE torming of smoothly curved or contoured 
q parts from extrusions and preformed sheet metal 
sections has in many cases become a critical 
problem due to the complexity, large size, and quantity 
of such parts used in modern aircraft structures. 
Methods of forming such parts that were in use sev- 
eral years ago can no longer be considered adequate. 
New methods and techniques have been developed and 
more are being developed, each with its merits when 
used under the proper conditions. 
Most problems of extrusion forming arise from lim- 
ited allowable elongation of the material, distortion 
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Fig. 1—Bending extru- 
sion with three-roll 
bending machine. 


due to heat treatment, excessive springback, or the use 
of extrusion shapes that are extremely difficult to 
bend. The first three problems are a function of the 
material, while the fourth is a function of the design 
of the part, the relative importance of some of these 
factors depending very much upon the method used for 
forming. 

An extrusion or sheet metal stringer section must 
in general be formed precisely to the de- 
sired contour. Small deviations from the 
desired contour that might not be objec- 





All cold-formed materials contain residual interna] 
stresses which are relieved when the material is heat 
treated. The relief of these stresses and the introduc- 
tion of. other residual stresses due to quenching usu- 
ally causes warpage, necessitating a subsequent 
straightening operation which is difficult to perform, 
due to the high strength imparted to the material by 
heat treatment. For this reason, alloys which require 
a solution heat treatment after forming to attain opti- 
mum physical properties or corrosion resistance should 
be used only when their superior strength is needed. 

A survey of some current designs which specify the 
use of 24S reveals that its use is not justified, as other 
alloys not requiring subsequent solution heat treat- 
ment would be satisfactory from a strength stand- 
point. From the standpoint of formability, an alloy 
like 53S or 61S should be given consideration. These 
alloys in the SW temper have good physical properties 
and corrosion resistance. If higher physical properties 
are required, this material may be strengthened by 
artificially aging for 8 hours at the relatively low tem- 
perature of 345 F, which does not produce distortion.” 





Vanual and Semi-Manual Forming Methods 


Hand Forming. About the only factor in favor of 
this method, which is limited to parts relatively small 
in cross-section, is the small tooling cost. The method 
has its place of usefulness for forming very small 
quantities, as for experimental airplanes. 

Bending with Arbor Press. This method differs 
from the above in that simple radius blocks and me- 
chanical or_hand-operated presses are used-to produce 
the desired bends. The bending is usually done in 
stages by trial and error until the extrusion fits the 
template for the desired part. 

Rolling. In forming by rolling, two methods of 
which are shown in Figs. 1 and 2, the action is one of 


* Alcoa “Aluminum and its Alloys,” 1940, p. 35 
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with which contoured parts may be am de 
formed with precision. re 

For a discussion of the principles of the two ’ 
basic forming methods—bending and simultane 
ous bending and stretching—see ‘“‘Sheet Metal 


Forming,” by F. R. Shanley, AUTOMOTIVE and 
AVIATION INDUSTRIES, Oct. 1 and 15, 1942 
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ending. Extrusions that have to be formed 


> 
ibout only one axis may frequently be LS 
formed by rolling with the rolls shown in Ser 
F 1, provided the minimum principal a) 
ixis of the cross-section coincides approxi- Ney 
mately with the plane of the bend. When 721K 


this is not the case, rolling by this method 
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’ unsatisfactory due to the twist that is We 
ncuced by the natural tendency of the ex- VF 
trusion to bend about its principal axis. <as 
Extrusions may be bent about an axis mak- ws 
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Fic. 2 are used. aNi% 
or high production, steel rolls con- 71 
stricted to fit the cross-section of the a 
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lead-tin-cadmium alloy 
melting at 160 F, is 
used to (1) obtain a bar 
of such form that it can 
be formed readily by 
rolling, or (2) to sup- 
port weak flanges or 
bucklingduring bending. 


Fig. 3—Schematic ar- 
rangement of a Yoder 
cam bender. 
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Machine Forming Methods 


Yoder Cam Bender. A schematic diagram of the 
Yoder cam bender is shown in Fig. 3. In action it re- 
sembles the two-roll mill, Fig. 2, with additional fea- 
tures for automatically varying the contour along the 
length of the extrusion. The extrusion is fed between 
two power-driven rolls, and is deflected and formed by 
the bending shoe as it emerges from the rolls. For 
bending a constant radius of curvature, the forming 
shoe is held fixed in the desired position as the extru- 
sion is formed, while if a variable contour is desired a 
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extrusion. 


gear-driven cam is used to vary the position of the 
forming shoe. 

This method is practically restricted to bending 
about one axis only, and has limitations very similar 
to those for the two-roll method. Reversed curvature 
bending may be accomplished by the use of an upper 
shoe and attachment for reverse bending, shown in the 
figure. 

Mechanical Press Method of Bending with Dies. In 
this method, bending is accomplished with special 
bending dies in a mechanical or hydraulic press as in 
Fig. 4, which shows one of the simplest but effective 
types commonly used. The two halves of the bending 
dies are clamped to the extrusion and placed on sup- 
porting plates, and the press applies 
forces to the blocks as shown by the ar- 
rows. This method is best adapted to 





Extrusion Stretch Forming Machines. 
Stretch forming machines are of two 
general types—the type which stretches 
an extrusion which has already been preformed to the 
approximate shape of the part, and the type which 
starts with the straight extrusion and forms by simul- 
taneous bending and stretching to the desired contour. 
These two types are illustrated in Figs. 6 and 7, re- 
spectively. 

The operation of the machine shown in Fig. 6 is as 
follows: The preformed section is fitted against the 
die or form block and clamped at the ends with 
clamps. The die is then forced against the extrusion 
by hydraulic rams, stretching the extrusion. 

Since if an extrusion is stretched springback is 
practically eliminated, in many cases the die may be 
constructed to the contour of the desired part without 
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piston exerts a pressure on the extrusion 
by means of the shoe as the die is ro- 
tated by the power-driven table, forming 
the extrusion to the approximate shape 
of the die. The die should be so shaped as to make al- 
lowance for springback. 

Current methods of developing dies for this form- 
ing method to allow for springback are costly and 
time-consuming. Even after a die has been in success- 
ful use, trouble sometimes develops due to variation in 
the physical properties of the extrusion. It is a known 
fact that the yield strength of extruded materials va- 
ries considerably and that this variation in strength 
causes a variation in the amount of springback. It has 
been observed that wherever these machines are used, 
considerable hand work is necessary to correct for dis- 
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gram of North Ameri- 
can extrusion stretcher, 


springback allowance. This results in a great advan- 
tage for this method. Another advantage in its favor 
results from the fact that the extrusion may be heat 
treated before stretching. In this way, stretching may 
be used to eliminate the distortion arising from heat 
treatment and springback. The stretch formability of 
24ST material is essentially as good as for 24S0O. 
Most problems in stretch forming are due to clamp- 
ing. Clamps must be designed to develop hold- 
ing power up to approximately the ultimate tensile 
load of the extrusion without injuring the strength of 
the extrusion in the region where it is being clamped 
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Although serrations are sometimes used on the clamp- 
ing surfaces of the jaws, the effect of serrations if not 
properly proportioned may be to weaken the extrusion. 
Rough machined surfaces, well hardened, require 
greater normal pressure to hold the extrusion, but 
have been found in some instances to be more de- 
sirable. 

The following basic principles must be adhered to 
rigidly in all stretch-forming methods. 
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(ot) POSITION AT END OF OPERATION ‘ 


Fig. 8 — Simultaneous 
stretching and bending 
extrusion forming ma- 
chine (Sheridan type). 


(1) The jaw surface must not seriously mutilate 
the extrusion surface. 

(2) Clamping should be accomplished without using 
holes or locally reducing the cross-sectional area of the 
extrusion. 

(3) The hinge point, if the clamp is self- 
aligning, should be directly in line with the 
centroid of the section to be stretched. Any 
tendency of the jaw to bend the extrusion 


usually results in breakage. >t 
: . cS 
Extrusions which are to be _ stretched rt 


should be free from notches. The cross-sec- aas 
tional area should be uniform throughout \Sl 
the whole length, including the portions AY 
which extend inside the jaws. Even a slight XS 
reduction in area at one position will cause NA 
premature failure at this section during ax 
stretching. NAG 

One serious limitation to stretching pre- TK 
formed extrusions is set by friction be- Zin! 
tween the die and extrusion, tending to VE 
make the elongation greatest near the ends v4 
and least at a point about midway along oie 
the length in contact with the die. Much of <i 
this may be eliminated by a lubricant, and Ws 
by vibrating the die by means of a small REA 
pneumatic hammer. La 

The action of a machine with a somewhat LR 
cifferent operating principle is illustrated hs 


Fig. 7, the forming principle here being 
e of simultaneous stretching and bending. 
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In operation the extrusion is clamped in clamps which 
are mounted on swinging arms, initially in the posi- 
tion indicated by the dotted lines. The extrusion is 
put into initial tension as the arms are rotated, and 
the cylinders are controlled to give the desired amount 
of stretch. 

Little definite information is available regarding 
the success of this machine; however, the basic advan- 
tage of such a machine would be that it forms the ex- 
trusion in one operation over a die constructed to the 
true contour of the part. While springback is not com- 
pletely eliminated, it is greatly reduced below that re- 
sulting from simple bending. It has been found that 
the small amount remaining is negligible in many 
parts, especially those which are small in size and 
those which are relatively flexible. 

Actually, considerable latitude exists for the design 
and operating principle of stretching machines. An- 
other form which combines bending and stretching 
in one operation is shown in Fig. 8. In this machine, 
tensile load is applied by the hydraulic cylinders as the 
pressure on the extrusion is so regulated that the 
extrusion is formed by simultaneous stretching and 
bending. 

Contoured Bar Rolling Method. In this method, the 
extrusion is formed between rolls with the aid of two 
bars, one straight and the other contoured, Fig. 9a. 
Rolls of the two-roll type are used. In this arrange- 
ment the contoured bar acts as the forming die. The 
extrusion is placed between the two bars, clamped to 
the contoured bar at one end, and passed between the 
rolls, started with the clamped end as shown. 

The basic principle of this method is bending; 
hence, it follows that springback allowance must be 
made in developing the contoured bar, as in the case 
of the wiping type former. A significant advantage is 
gained, however, from the use of a contoured bar in 

(Turn to page 100, please) 
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The war aviation 
is getting more and more attention as 
it becomes certain that the Germans 
are definitely losing the war although 
the end is far away in all probability. 
A pressing question is how many of 
the present aircraft workers and tech- 
nicians are going to find employment in 
post war aviation especially with 
thousands of expert maintenance men 
coming back into civil life from the 
Army. I suppose that I will get my 
head snapped off by some enthusiasts 
for saying that the present outlook is 
for about 300,000 jobs or a_ rather 
small percentage. This can be in- 
creased if mass produced safe airplanes 
can be made cheaply and much of this 
depends upon the Government. 

If the motor car manufacturer had 
been forced to present his designs and 
ill calculations to a Government bureau 
and then make them conform to the 
demands of that bureau he would still 
be producing Pope high 
wheel Oldsmobiles. It is all right for 
the Government to make certain that 
the air is not filled with unsafe private 
aircraft but the way to do that is not 
to lay down a lot of hard and fast 
rules and formulae and then say to 
industry: “There you are boys, that 
is it.” There is no reason for an en- 
gineer employed by the C.A.A. to know 
more than one employed in industry 
and the Government can best help avi- 
ition by making certain that the fac- 
tories producing planes have competent 
technicians and then keeping hands off. 
The rigid governing of common ¢car- 
riers is all right but let private in- 
tiative, ingenuity and competition 
work out private aviation and we will 
many fast as we 
have under the rigid code of the C.A.A. 

The same thing holds good for pilots. 
If your motor car driver had to go 
through all of the “grief” a private 
pilot has to put up with you would 
have just about many 


question of post 


Toledos or 


progress times as 


one-fourth as 
ears on the road as you have today and 
I don’t think that the accident percent- 
age would be much better. Doctors’ cer- 
tificates, schoolboy examinations, rip- 
ping up of plane parts for examination 
with costly repairs if someone takes it 
in his head that he wants to look at 
the inside of things, and all of the 
other bureaucratic “safeguards” add to 
expense and disgust buyers. No one 
wants safe aviation more than I do 
as I have made my living out of it 
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Lowe Brownback 


for too not to know that 
safe aviation prosperous avia- 
tion but there can be no_ prosperity 
where industry is strangled by Govern- 


ment. 


fault 
Prope ers 

After the war there is going to be 
a big market for a good cheap con- 
trollable pitch propeller. It is doubt- 
ful that we can make the present de- 
signs more cheaply than we are today 
because they are really in mass. pro- 
duction so some new ideas are in order. 
The prop on a modern 
almost as much as 
of St. Louis and the 
costs more. 


many years 


means 


bomber costs 
Lindbergh’s Spirit 
instrument board 
Cheap good instruments 
the post war 
private plane will have to be equipped 
with the things necessary for safe fly- 
ing including two way radio and, with 
taxation taking the chunk out of in- 
come it is going to, must be 
reasonable if one is going to get buy- 
ers. There is no talking about 
partnership arrangements or “clubs” 
I have these things tried with 
all sorts of machines and objects and 
they wind up in disagreement as one 
partner always wants to fly the plane 
or run the boat on the day when it 
is the other fellow’s turn and that 
breaks up friendship faster than any- 
thing I know of. 


are also in order as 


prices 
use 
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Ever since the beginning of aviation 


there has been great rivalry between 
the liquid cooled and air cooled schools 
of thought. In the beginning the 
Americans leaned toward the water 
cooled engine and the Europeans were 
divided between the air and water 
cooled types. 

Most of the early American flights 
were made with Wright and Curtiss 
engines both water cooled while the 
Europeans used the Anzani with fixed 
radial cylinders and the Gnome rotary 
radial, both air cooled. 

This led many Americans to believe 
that the radial engine and the radial 
rotary engines were European inven- 
tions. This is far from the case as the 
engine built for Doctor Langley’s full 
sized airplane or “Airdrome” as he 
called it was a radial water cooled 
engine of very light weight and capable 
of developing some fifty horsepower. 


In fact this engine was so far aheaj 
of its time that it was years before 
other engines of like weight to power 
figures were built. The rotary radia 
engine was first used to propel a moto: 
car being used in the Adams Farwe!! 
and several purely American rotary en- 
gines were produced. 

Several radial aircooled American 
engines were built in the very early 
Gays, one I can remember being made 
by Max Dingfelder in Detroit called 
the Albatross. 

In the early days the French pro- 
duced the Renault air cooled Vee type 
engine having eight cylinders with 
blower cooling and the propeller driven 
off the camshaft so that the timing 
gears acted as a reduction gear at the 
same time. I flew one of these engines 
in 1913 and Starling Burgess mounted 
them in his old Burgess Tractors 
which were bought by the Army. The 
engine was a remarkable job and some 
of its parts built under British license 
during the World War formed the basis 
of the Cirrus engine when it was 
oiginally designed for Aircraft Dis- 
posals, Ltd., of London. 

In those old days the Antoinette en- 
gine had direct fuel injection in both 
12 and 16 cylinder Vee type engines 
and steam cooling. Today, the Navy 
has eancelled its contract for the de- 
velopment of a high powered liquid 
cooled engine and seems definitely com- 
mitted to air cooled engines. I some- 
times wonder why we have not done 
more with blower cooled engines of 
the radial type as have the Germans 
with the B.M.W. for use in seaplanes 
or in aircraft which must be held in 
maximum climbs for a long while. Our 
present engines cool under these con- 
ditions with the mixture properly en- 
riched and the cowl flaps wide open 
but with heavier freighters and com- 
mercial planes I think that blower 
cooling is well worth studying espe- 
cially in view of the low heat loss 
across the cooling fins of modern high 
compression large bore engines as com- 
pared with the figures thought of in 
connection with automotive engines. 

The modern aircraft engine is mar- 
vellously efficient, a big engine like the 
Allison only having to evacuate some- 
thing like 17,000 BTU per minute 
through the cooling jackets. Of course 
considerable heat is taken care of by 
the lubricating oil but even with it all 
a forced draft cooling system should 
not take too much power to operate 
and might simplify the cowling and 
cowling controls now used. 


wy Big Satish ter 
f 4 


I heard the British announce to the 
Empire today, via short wave, a new 
big plane which will be a war time 
freighter and post war Empire passen- 
ger plane. Some idea of the job can 
be got from the figures. It will cruise 
at 400 M.P.H., carry fifty passengers 
and a crew of twelve, its cruising range 
will be 3400 miles against a 50 M.P.H 
headwind. 
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WAS not long after the close ot 
World War I until a world-wide 
effort began to produce new im- 
roved aluminum alloys and one of 
itstanding accomplishments com- 
gy trom the intensive program con- 
icted since then by the Aluminum 

of America through its Alumi- 
im Research Laboratories at New 
ensington, Pa., and _ specialized 
inches at Cleveland and East St. 
lis has been the development of 
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re than 25 new aluminum alloy: This precision testing and metal working machine at 

major importance with special properties for a wide the Aluminum Research Laboratories is one of the most 

riety of industrial applications. The most recent powerful of its ng oy! It can wae force of 3,000,009 
yi F apyfen : ‘ lb at a speed of 36 in. per min and forces within this 

velopment, which is on the military restricted list, range can be controlled and measured within one-half 





‘an alloy for aircraft use that permits a design of one per cent accuracy. It is used for making — 
Or - . . extrusion: ress forgings, ar or determining the 
ength 25 to 50 per cent higher than allowable for xtrusions and press forgings, and for d ing 1 
strength characteristics of large size aluminum structura 

rrent, alloys. elements. 


This research program, which has been in 








y ; ig 81 : f 
1 charge of Dr. Francis C. Frary, director of 
d Alcoa research during the 25 years since the 
F founding of Aluminum Research Labora- 
| tories, also has made important contributions 
to alumina extraction processes, the develop- 
ment of testing methods and equipment, the 
application of the different metal working 
processes, and structural design. Twelve | 
(Turn to page 69, please) 
Ww 
1e 
n- 
un | 
: Testing a stiffened aluminum alloy cylinder in tor- 
*% sion at the Alcoa research laboratory. The tech- 
B' nician in the foreground is measuring the amount 
H of twist and the operator in the background is | 
operating the controls of the electrical strain meas- 
uring instrument. 
| 
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By Robert Taylor 


NE of the most important technical features in 

the radiographic inspection of material speci- 

mens is that of distortion of the image on the 
film. Its elimination is essential for satisfactory qual- 
ity. The distinctness—sharpness or unsharpness- 
with which radiographic definition is recorded, de- 
pends on the selection of proper focus-film, specimen- 
film distance and alignment. The aberration of detail 
of an image in radiographic inspection, by the un- 
truthfulness of rendition on the film of the size and 
shape of a cavity that may exist in a casting can be 
discussed in the following manner: 





Figure 
One 


Shadow forma- 
tion from point 
source 

















An X-ray radiograph is a shadow picture produced 
latent, at first, but visible after processing, by the 
action of X-radiation which has penetrated through a 
casting or weld. Since X-rays obey the common laws 
of light, X-ray shadow formation may be expressed 
in a very simple manner in terms of light. Presume 
as in Fig. 1 that there is a light from a point L, falling 
on a white card C, and an opaque object O is interposed 
between the light source and the card. A shadow of 
the object will be found on the surface of the card. 

This shadow naturally shows some magnified distor- 
tion (enlargement) because the specimen is not in con- 
tact with the card. The degree of enlargment will 
always vary according to the relative distance of the 
object from the card and from the light source. The 
outline and form of the shadow may also differ accord- 
ing to the angle which the object makes with the inci- 
dent light These various deviations from the 
true size and shape of the object as exhibited in its 
shadow image are called distortion in radiographic in- 
spection. For present purposes, however, the law gov- 
erning the size of the shadow and the size of the object 
may be expressed in the following manner: The size 
of the shadow is to the size of the object as the dis- 


rays. 
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tance of the light from the card is to the distance of 
the light from the object. 

The degree of sharpness of any shadow depends 
upon the size of the source of light and upon the posi- 
tion of the object between the light and the card- 
whether closer to or farther from one or the other. 
Fig. 2 shows the effect when the source of light L is 
not a point but a small area. The shadow of the object 
O on the card C is not perfectly sharp because each 
point in the source of light casts its own shadow of the 
object, and all of these overlapping shadows are 
slightly out of register or displaced from each other, 
thereby producing an ill-defined image. These facts 
should be closely observed in the X-ray inspection of 
material specimens. 

From the above it is obvious that in order to pro- 
duce a sharp true shadow of a defect the following 
conditions must be fulfilled: 

1. The source of light (or size of X-ray tube focus 
should be as small as possible, i.e., as nearly a point 
source as can be obtained. 

2. The source of light should be as far from the 
specimen as (consistent with X-ray tube 
rating). 

3. The recording surface should be as close to the 
specimen as possible. 

4. The light rays should be directed perpendicularly 
to the recording surface (not obliquely). 

5. The plane of the specimen and the plane of the 
recording surface should be parallel. 

The simplest form of distortion to discuss is that of 
magnification. The effects of true distortion—having 
X-ray tube off-center, with respect to specimen—was 
discussed by the author in a paper on Radiographic 
Inspection of Light Alloy Castings in the Aircraft In- 
dustry, and which was published in the Nov. 15 issue 
of AUTOMOTIVE AND AVIATION INDUSTRIES. Magnified 
distortion, unlike true distortion, results in increased 


possible 


Figure 
Two 
Shadow forma- 


tion, not a point 
source 














AUTOMOTIVE and AVIATION INDUSTRIES 













Distortion of} f 


a ma’ 
at a 
posit 
appre 
the | 
P’,P’ 
decre 
film 

giver 
P’,P” 
been 





film 
this 
men 
gray 
Fro. 
by | 
exal 
sing 
in 
ten 
in 
ca 
th 





a 


ee 





size due to projection of the X-ray beam through 
a specimen which is at a finite distance from the film. 

ig. 3 represents magnification which results when 
a material specimen indicated by its end points P,P: is 
at a distance d from the film. With the X-ray tube in 
position one, corresponding to a focus-film distance D: 
approximately six times the specimen-film distance, 
the image size is given PP’. It is evident that 
P’.P’, is longer than P,P:. If the focus-film distance ia 
decreased to approximately three times the specimen- 
film distance as shown by D: the resultant image is 
given by the distance P”’,P”: which is greater than 
P,P’, The magnification of the specimen has thusly 
been increased by a reduction in focus-film distance. 


| 





Figu re 
Three 


Distortion due to 
focus - film rela- 


Dz tionship 

















ig. 4 represents the effect of variation in specimen- 
film distance on magnification, focus-film distance in 
this instance remaining constant at D,. When the speci- 
men-film distance is increased from d: to d: the radio- 
graphic image increases in size from P’:P’: to P”,P”:. 
From the diagrams therefore, magnification is effected 
by both specimen-film and focus-film relationships. By 
examination of the diagrams it can be seen that a 
single function is really the determining one, this be- 
inv the angle of the primary beam (L:L:) or, sub- 
ended by the various end points of the specimen being 
inspected. The smaller the angle the less the magnifi- 
cation and conversely the larger the angle the greater 
magnification. Working out the mathematical re- 
laton existing between the various factors thus far 
en'imerated, we may calculate specimen magnification 
as follows: 
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Four 
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Example 
Let D be the target (focal spot) film distance and 


d the specimen-film distance. 
similar triangles: 


By the proportion of 


P, P. P’, P’, 
D-d ia D 
The ratio of P’:P’: to P,P: is the factor of maygnifica- 


tion. Solving the equation for percentage magnifi- 
cation: 
_ ae? Pe Fo Ps i 
Per cent of magnification = P, P, — xX 100% 
gt P"', 
= —— — 1 X 100% 
P, P2 
7 1 x 100° 
D—-d . 


Assume in Fig. 1 that D, is 36 in. and d is 6 in. The 
percentage magnification then is 20 per cent. For the 
second case shown assume D.: is 18 in. and d, as before 
is 6 in. The percentage magnification then is 50 per 
cent. 

For variations Fig. 2 let ds be 12 in.; di: 6 in. and D 
36 in. The respective magnifications for the specimen- 
film distances d: and d: are 20 per cent and 50 per cent 
as in the preceding illustrations in which the focal-film 
distance was changed and the specimen-film distance 
remained constant. From the simple formula derived 
above, a complete table can be made showing specimen 
magnification for all focus-film distances and speci- 
men-film distances normally encountered. 

References: 


1. Minich, C. B., Gen’l Elec. Technical Service Bul. 
2. Taylor, Robert, Radiog. Distortion, Industrial Radiog. 1/43. 
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8. Radiography, Eastman Kodak Company 1941. 
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Important Ideas from Teehnieal Papers 


T THE Air Cargo Meeting held re- 
cently in Chicago under the au- 
spices of the Chicago Section of 

the Society of Automotive Engineers, 
the conversion of military aircraft car- 
go plane design requirements, econom- 
ical speeds for transport operation, co- 
ordination of air and surface transpor- 
tation, handling equipment and pack- 
aging developments, the use of air 
freighters in remote areas, and other 
important problems in the field of air 
cargo transportation were discussed 
during the two-day sessions, which were 


attended by approximately 400 engi- 
neers and other technicians from that 
field. A general story on the meeting 


was published in the Dec. 1 
AUTOMOTIVE and 
Abstracts of 
papers follow: 


issue of 
AVIATION INDUSTRIES. 
the available technical 


Design Consideration of the Cargo 


Airplane 
By Carlos Wood, 
(‘hief Preliminary Ly get section Douglas 
Aircraft Ce Tn Santa Monica Plant 


Srv indicates that the most satis- 
. factory cargo compartment is one 
located above the floor. The true all- 
cargo plane will have a permanent car- 
go compartment, equipped with all the 
necessary apparatus to load and retain 
cargo. But even in airplanes designed 
primarily for passenger use, permanent 
above-floor cargo compartments appear 
to be advisable and necessary as mail, 
essential air-express and 
baggage must be carried in 


passenger 
any case. 
As the use of air cargo grows there will 
be a growing demand for cargo space 
on passenger planes. In order to pro- 
vide flexibility in the loading ratio be- 
tween cargo and passengers so that the 
average payload factor could be kept 
high, a convertible cabin has been de- 
veloped, the 
elements: 


consisting of following 


(a) A large cargo door opening into 
a permanent cargo compartment. 
(b) A movable bulkhead that may be 


moved to several positions, depending 
upon the cargo space required. 

(c) Removable and foldable seats 
that preferably may be stowed in the 
airplane. 

(d) carpet 
and a compartment lining that may be 
rearranged to protect the interior of 
the airplane when cargo is carried. 

(e) Cargo-type floor complete with 
tiedown fittings throughout the 
vertible portion. 


Arrangements considered usually al- 


Removable sect ions of 


con- 
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per cent to 90 per 80 
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load to be carried s 
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in either cargo or 
passengers. 
Cai go T ie down ~ 
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There is a grow- 

ing thought that 

it would be ad- eo == Sees 
visable to preload a 
cargo on  plat- 6 — 

forms or in con ; 


tainers before 
loading in_ the 
airplane. This 
may result not 
only in reduced 
loading time but 
in reduced pack 
aging and equip- 
ment weights. If 
this practice 
were followed on 
all cargo it would 
be necessary to 
provide’ tiedown 
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fying the tiedown 
problem and pos- 
sibly changing 
the floor design if 
rollers were 
on the platforms. 

Potential Ai? 
Cargo: Evidence 
indicates a_ tre- 
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RATE PER TON-MILE 


Figure 1 


1939 ton-miles 33,843,100,000 


Rate per ton-mile* 


(100%) LCL Freight ......... 4.184 cts. 
mendous increase (78.9%) Forwarder Freight 4.47 cts. 
in potential cargo (75.9%) Motor Truck Freight 4.50 cts. 
available as air € 2.7%) Ball Gepreee .occvseccs 12.20 cts. 
cargo rates are (.009%) Air Express ..........- 58.80 cts. 


reduced as shown 
in Fig. 1. It is 


not implied that ground 
air  transporta- 
tion will carry all 
of the cargo at any particular rate. 


What is intended is to show the total 
amount of cargo that moves at or above 
the indicated rates, for which air cargo 
may compete. 


Payload vs. Operating Speeds in 
Air Transport Operations 
By J. G. Borger, 


Pan American Airways System 


HIS paper discusses the effect of op- 
erational factors which set up and 
control the speeds at which an airplane 
is flown once it has been developed for 
service on a given route. Fig 2 shows 


Allowance 
by highway and 17% 

Allowance made in rate for specialized 
service 


made for 16%, extra distance 


by rail travel. 


the number of miles traveled per pound 
of fuel by a typical airplane essentially 
similar to the Douglas DC-3, plotted for 
still air conditioning at 10,000 ft. densi 
ty altitude and for different values of 
gross weight. Included are lines of con- 
stant airspeed, best operating airspeed, 
and constant power, all radiating from 
the same point on the curve for 26,000 
lb. initial gross weight. It appears that 
the use of constant airspeed or constan 
power operating techniques would en 
tail a progressively greater loss in aver- 
age miles per hour as the flight pro- 
gresses and weight decreases, thus <e- 
creasing payload. However, this effec 
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is relatively small, especially for the my 
shorter ranges, as shown in Fig. 3, 650 
which is based on the data of Fig. 2 
and representative airline conditions 600 
and weights. This figure shows the 
loss in payload through the use of the w 550 
different operating techniques and indi- = 500 
cates that the loss in payload due to bd 
constant power operation for flights up Fig. 4—Typical E 450 
to 1250 miles is less than one per cent. power plant effi, & 
Furthermore, the curve shows the de- ciencies = 400 
sirability of maintaining very careful e 
control of airspeeds, especially as 350 
anges are increased above 1500 miles. 300 
Not only should analysis be made for 
yptimum operating airspeeds and pow- 
ers, but for optimum power plant oper- 
1200 
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ating conditions as well. Fig. 4 shows 
a typical plot indicating for various 
calibrated airspeeds the power condi- 
tion giving a maximum value of the 
n/e ratio (propeller efficiency divided 
by specific fuel consumption) which ex- 
presses overall power plant efficiency. 
Two lines of constant brake mean 
effective pressure are also given for 
comparison with the maximum n/c 
conditions. Use of the constant BMEP 
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operating tecnique has proven very de- 
sirable, since very simple engine oper- 
ating charts can be developed. 

Fig. 5, showing a plot of payload 
versus average true airspeed for vari- 
ous ranges from data of Fig. 2 and 
representative airline operating weight 
data, indicates clearly that the average 
speed for maximum payload decreases 
as range is increased. Further, it is 
noteworthy that the airspeeds for min- 
imum cost per ton-mile are somewhat 
higher than those shown for maximum 
payload. The optimum airspeed curve 
is drawn for a payload of 20 lb less 
than maximum on the basis that any 
airline would be willing to sacrifice 20 
lb payload for the increase in speed ob- 
tained. It should be noted that this air- 
plane is not designed for long range 
operations, which makes some long 
range features and curves show up to 
a slight disadvantage. Constant power 
lines are cross plotted to make it pos- 
sible to determine power to be used for 
various ranges. The LGW line at 6450 
lb shows the payload as limited by 
landing gross weight, in which case 
the speed for maximum payload is lim- 
ited by maximum cruising power. 

Speed has an advantage in increas- 
ing the total payload carried per year 


140 BMEP 


190 
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for a given operation. Higher speed 


airplanes can also complete more 
schedules and are less subject to 
weather and wind conditions. Because 


of these effects it is also possible to 
predict payloads with greater accu- 
racy, especially for long range opera- 
tions. Another factor that applies par- 
ticularly to operations over unimproved 
airways is the fact that the faster the 
airplane the more miles that can be 
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covered in daylight operation. This 
will have a distinct advantage in many 
places in the world outside Europe 
and the United States where night 
lighting of airways is not available. 

Economic 


Some Aspects of the 


Commercial Use of Converted 
Military Aircraft 
By E. C. Wells, 
Chief Engineer, Boeing Aircraft Co 

ILITARY aircraft will not flood the 

aircraft market when the war 
is over, for the airlines will not be able 
to afford the high cost of operations of 
these planes when compared to the 
kinds of planes which will be available 
to airlines shortly after the war. Even 
if the Government were to give its mili- 
tary transports, cargo carriers and 
military combat airplanes to the air- 
lines, and subsidize the conversion of 
these ships to make them equal to pres- 
ent airline equipment, the operators 
would not be able to use them as eco- 
nomically as they might the new type 
planes which will be available after a 
transition period of one or two years. 
However, conversion of some military 
craft will be necessary to enable air- 
lines to continue operations, and to ex- 
pand normally until the new planes are 
completed. 

Planes now in quantity production 
of the transport and cargo carrying 
type which will be available for pos- 
sible conversion when peace comes can 
be divided into three main categories: 
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Military transport, military cargo and 
military combat types. The military 
transport was designed originally for 
commercial use, but has been rede- 
signed for military needs. These could 
be converted to commercial use with 
the least amount of time and effort of 
all the types. Military cargo craft 
might also be converted for commercial 
use, but these planes were designed for 
military needs and are high perform- 
ance planes. Maximum usefulness of 
these planes could not be realized by 
the airlines unless the Civil Air Regu- 
lations are modified. 

Military combat aircraft which 
might be converted are typified by the 
Boeing Flying Fortress and the Con- 
solidated Liberator. For passenger fa- 
cilities, new fuselages would be re- 
quired for both planes, and certain 
military installations in the wings, 
such as the turbosuperchargers pro- 
vided for high altitude flying should be 
removed for better payload provisions. 
The maximum usefulness of the Liber- 
ator could not be obtained unless the 
Civil Air Regulations were to be modi- 
fied. Because of the considerable quan- 
tity of transport planes which will be 
available, there will be little need to 
convert the combat types, even into 
cargo carriers which would not require 
new fuselages, necessarily, but the 
removal of turrets, other military in- 
stallations and the addition of proper 
flooring and cargo type doors. 

Fig. 6 shows a comparison of operat- 
ing costs of the C-54, a typical 4-en- 








gined transport, considered as a recon- 
verted commercial carrier, with three 
“minimum-cost” airplanes specifica’ ly 
designed to comply with existing regu- 
lations and having a fuselage adequate 
to accommodate approximately 80 per 
cent of the payload as passengers, 
Each plane includes 735 lb of radio 
equipment, a tricycle landing gear and 
a thermal de-icing system. Airplane A 
has four engines similar to those of the 
C-54, with a payload as a passenger 
plane of about 26,000 lb for ranges up 
to 1200 miles. It would be capable of 
carrying 100 passengers across great 
distances at fares which will compare 
favorably with those for present rail 
coach or bus accommodations. By elimi- 
nation of the removable passenger fa- 
cilities from the weight empty for 
cargo operations this airplane can 
carry 30,000 lb of payload with direct 
operating costs as shown, making pos- 
sible cargo rates about one-third of the 
present rate for this service. 

Airplane B has four smaller engines 
and a payload of approximately 10,000 
lb, which is comparable to the capacity 
of the C-54 when carrying predomi- 
nately passengers. Airplane C is a 
2-engine passenger airplane with a 
payload for 400 miles operating range 
comparable to that of airplane B and 
the C-43, namely 10,000 lb. The oper- 
ating costs for short ranges would be 
comparable to the 4-engine airplane B 
which is slower by about 15 mph, 
though at longer ranges airplane B 
would have an economic advantage 
over airplane C. 

Airlines should not pay more for 
transition type planes than they can 
recover by depreciating these planes 
over a two-year period. This cost 
should also include the price of con- 
verting the planes to meet commercial 
needs. The reason for this is that the 
new type planes, such as airplane A, 

(Turn to page 90, please) 
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Cost vs. range analysis for transition 
aircraft and new design 
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There are many types of employment open 
to women — machine operation, welding, 
stenography, laboratory work, etc. The need 
is so great that a woman should be able to 
find exactly the type of work for which she 


is best suited. 


Perhaps Joan Could Help, Too! 


Have you stopped to consider there is a place for 
your sister, your daughter — yes, even your wife — 
in the great effort the metal working industry is 
making to help win this war? 

Through your everyday conversation the women 
in your family realize the need for more production. 
They know about the shortage of workers. They 
know that it is patriotic to work, but because their 
place has been in the home, many of 
them are timid about going to work in 
an office or factory. 

You, as a worker in America’s great 


metal industry, can dispel that timidity 





by telling them about the many kinds of jobs open 
to women. Let them know that they are as safe 
in the factory as in the home; that modern Ameri- 
can factories are clean; and that factory associa- 
tions are interesting. 

Talk to Joan, Helen, Barbara this evening. In 
years to come they will be proud of the work they 


did to help keep America’s homes safe and free. 





Check your local help wanted ads for 
specific needs in your area, or ask the 
local U. S. Employment Service. 
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ELIEVED to contain a greater number of closely 
ee coordinated punches than any other piercing 
die ever constructed in aircraft work, the re- 
cently-developed catwalk piercing die at the Boeing 
Aircraft Co. incorporates 388 punches with a hole 
location accuracy of .0005 in. This unique die pierces 
a total of 976 riveting holes in the 10 separate parts 
which, when assembled, comprise the walkway through 
the bomb bay of the Boeing Flying Fortress. Pro- 
duction time insofar as the making of riveting holes 
is concerned is improved 34 times over the former 
method by utilizing press piercing methods. Because 
of the extremely close coordination of riveting holes, 
more rapid assembly is made possible, further increas- 
ing the overall usefulness of the die. More important 
than the number of punches, however, is the diversity 
of this die, on which two differently shaped and sized 
sheet stock parts are punched, two each of two differ- 
ent angle sections, and four extruded “T” sections. 
Thicknesses vary from .064 to .150 in., all materials 
being 24 ST. 

Flexibility in the use of the tool was made possible 
by a plan whereby stripper plates can be changed with 
comparative ease and little time. Aside from this, the 
only changes made in the die during the five different 
press operations re- 
quired to turn out the 10 


Boeing Die Piereces 976 Holes 


in 10 Parts During 5 Press Operations 










while the secondary web gets 218. The two reinforce- 
ment angles, both on upper and lower sides of the 
walkway are pierced with fifty-one holes each on the 
same stripper plate. The thickness of these parts is 
.150 in. 

The second stripper plate is used to facilitate load- 
ing the four “T” sections in the die. The forward ex- 
truded “T” section receives 40 holes each, while the 
after two sections get 43. At the point of piercing, 
these sections are .125 in. 

Absolute coordination of holes in all parts, both 
horizontally and symmetrically, was necessitated t 
make for ease and rapidity of assembly. Symmetrical 
coordination was of particular importance in that the 
walkway called for an upper and lower angle reinforce- 
ment on each side of the assembly. By piercing the 
upper right side angle on the lower left, and the upper 
left angle on the lower right side of the die, an extra 
stripper plate was avoided. 

Stock pushers incorporated in the die design include 
four different adjustment operations, one for each dif- 
ferent press operation. This type of adjustment aids 
substantially in making the die sufficiently flexible to 
handle the variety of parts. The operation and setting 

(Turn to page 102, please) 








parts are found in ad- 
justments to the stock 
pushers, and in the in- 
dexing parts for the 
various types of ma- 
terial. 

A re-design of the cat- 
walk through the bomb 
bay of the Boeing Fly- 
ing Fortress made pos- 
sible the design of the 
piercing die and the use 
of high production 
methods. The new de- 
sign includes a primary 
web, or flooring, a sec- 
ondary web, .064 in. 
dural and .125 in. Alclad 
respectively. The  pri- 
mary web receives the | 
maximum 388 holes, 





Production illustration view of 
piercing die designed with 388 
punches. 
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On September Sth, 1942, our Mine and Mill at 
Climax, our Research Laboratory at Detroit and 


our Conversion Plant at Langeloth, Pennsylvania, 





were given the Army-Navy Production Award. 
Since then the award has been twice renewed. 
The two-starred flag we fly represents a full year 
of contribution to the war effort recognized by the 
Army and Navy. 


Winning the award by the laboratory began in 
1931. It was then that it was founded to meet our 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING 
DATA ON MOLYBDENUM APPLICATIONS. 
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needs for authoritative information about molyb- 


denum—containing ferrous materials. 


Pearl Harbor intensified our work with pro- 
ducers of war equipment—work that is aided con- 
siderably by the accumulated data and experience 


gained in over ten years of concentrated research. 


We are particularly proud to be among those 
companies whose laboratories are entitled to fly 
the Army-Navy “E”. 


MOLYBDIC OXIDE, BRIQUETTED OR CANNED e 
FERROMOLYBDENUM e “CALCIUM MOLYBDATE” 
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Whittle Systems of 












Jet Propulsion 
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J} | ‘ in line with a number of combustion chambers dis- 
amma : o-. . . . . 
. 4 tributed over the circumference, are situated the 


L nozzles (7) providing for the remainder of the ex- 
pansion, which can be made to swivel if desired for 
control purposes. 
We On May 16, 1935, specifications were submitted by 
Whittle for the thermal jet propulsion system illus- 
trated in Figs. 2 to 4. In this design (Fig. 2) the 
Fig. 1—Exhaust jet designed centrifugal compressor is driven by a turbo-rotor (17) 
by Whittle in 1935 for driv- ae , : 
ing gas turbine - compressor. inside a housing open forward. The vane wheel (10) 
of the compressor allows the air to enter at (25) on 
both sides of its axis of symmetry, accelerates it at 
its circumference to supersonic speed and sends it by 
way of a diffuser (27) into the helical guide (28) 











































HE jet-propelled fighter planes now being built in from which it proceeds into a spiral combustion 
| this country by Bell Aircraft Corp. and in En- chamber (30) of increasing cross-section and through 
gland by Gloucester Aircraft Co., Ltd., according a nozzle into the annular nozzle box (19) of the tur- 
to a joint statement on Jan. 6 by the U. S. Army Air bine (17) surrounded partially by a cooling jacket 
Forces and the British Royal Air Force are powered (52), after it has been enriched with fuel in an igni- 
by a jet propulsion system developed from plans (Turn to page 108, please) 


originated by Frank Whittle, an 
RAF officer, who has been doing ex- 
perimental work in that field for sev- 
eral years, during which time he de- 
signed a number of power plants of 
the thermal jet propulsion type. A Figure 2 
description of them was given in a 
comprehensive review of thermal jet 
propulsion developments published 
early in 1939 by the German peri- 
odical, Flugsport. A translation of 
the articles appeared in the Febru- 
ary, 1942, issue of Aircraft Engi- 
neering, a British publication, from 
which the descriptions and drawings 
of the Whittle systems in this article 
were obtained. Another review of 
the subject was presented in the 
article, “Jet Propulsion Develop- 
ments,” by P. M. Heldt, which was 
published Sept. 15, 1942, in AvuTo- 
MOTIVE and AVIATION INDUSTRIES. 
Whittle began his development 
work in 1933 and two years later ap- 
plied for a patent on the gas turbine- 
compressor unit shown in Fig. 1. 
Here a blower compressor (3) is 
mounted at the forward end and a 
gas turbine (1) at the after end of 
the same shaft, (1) being supplied 
by part of the combustion chamber 
(10) energy. Between the annular 
housings of the rotary elements, and 
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‘ Fig. 2—Compressor and gas 

‘uum 7 Ve = turbine power plant for 

‘ iY . Whittle thermal jet propul- 
sion system of 1935. 
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Fig. 3—Mating construction | 
of compressor and gas turbine | 
of Whittle’s 1935 unit. 







Fig. 4—AI gnition pipe details. 
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VleProduction Equipment 


ENTURY Form J Splash Proof motors 

in sizes 1% to 15 Horse Power 
have now been made available with 
two-way ventilation by Century Elec- 
tric Co. of St. Louis. 

Cooling air is drawn in through 
baffeled openings in the bottom of the 
end brackets by a fan on each end of 
the rotor, blown through and around 


Century splash-proof motor 


into all parts of the motor; and out 
through louvred openings in the side of 
the frame below the center line and 
at the bottom. This construction is 
designed to protect the vital parts of 
the motor during plant wash down or 
outdoor operation. 


HE Rego Karweit Driller, a recent 

development of the Bastian-Blessing 
Company, Chicago, IIl., is interchange- 
able with the conventional chuck used 
on drilling machines, and is said to 
greatly increase production. The device 
may be operated at handbook cutting 
speed and feed rates with ordinary 
drills; and in drilling unusually deep 
holes, in some materials, the drilling 
time may be reduced to about one-half 
the time required in conventional prac- 
tice. It is reported that holes as deep 


as 20 times the drill diameter are 
drilled by unskilled operators or with 
automatic feeds without removing the 
drill from the holes. Using the new 
method, cutting speeds may be in- 
creased as much as 25 per cent above 
handbook ratings, according to the 
manufacturer. 


HE Whitney-Jensen Throatless Bench 

Shear No. 38 and Ball Bearing 
Double Cut Angle Iron Shear No. 162 
are new products of the Whitney Metal 
Tool Company of Rockford, Ill. The 
Bench Shear is designed to slit sheets 
and cut off flats. It has a capacity of 
3/16 in. mild steel, a blade length of 
5 in., overall length of 11 in. and an 
overall height of 8% in. 


W hitney-Jensen 
throatless bench 
shear 


The Double Cut Angle Iron Shear is 
designed to cut 3 in. x 3 in. x % in. 
angle iron. It has an overall height of 
21 in. and is operated on the principle 
of a screw press. 


YPE CH is the designation given by 
the Landis Tool Company, Waynes- 
boro, Pa., to its improved 10 in. and 
14 in. plain hydraulic grinders. These 
grinders in either size may be had in 


Type CH Landis 
hydraulic grinder, 
10 in. and 14 in. 
swing, is made in 
lengths from 18 
in. to 120 in. 


Rego Karweit Driller 


18 in., 36 in., 48 in., 72 in., 96 in., and 
120 in. lengths. 

The wheel feed mechanism has been 
completely redesigned. A large mi- 
crometer ring at the rear of the feed- 
up handwheel permits accurate setting 
for the desired amount of hand feed. 
Graduations on the ring are normally 
read in thousandths in terms of work 
diameter reduction. A simple adjust- 
ment permits the same graduations to 
be read in tenths of thousandths. 

The automatic wheel feed, which is 
considered standard on power traverse 
machines, is built into the wheel base. 
It is automatically reset at the end of 
each grinding cycle without it being 
necessary for the operator to change 
the position of the wheel feed hand- 
wheel. 

Landis hydraulic straight infeed is 
supplied only on order, but when it is 
furnished, the automatic wheel feed 
feature is still retained. Stroke of the 
hydraulic straight infeed is adjustable 
from 1 in. to 3% in. and slow feed from 
0 in. to .120 in. on the work diameter. 
A special hydraulic straight infeed ar- 
rangement is available for use when 
cheek grinding, in which case the slow 
feed is adjustable from 0 in. to 1 in. 

(Turn to page 114, please) 
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Hot Melt Dip for metal parts 
speeds Packaging Operations 








STRIPCOAT —“‘Skin-tight” protection from corrosion—applied by dipping— 


removed by stripping—saves 80% in man-hours required for packaging. 
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Stripcoat is a new, time-saving ‘material for protecting 
metal parts. This Dow product, developed in coopera- 
tion with the Ordnance Department, is an important 
answer to the need for better, faster packaging. 


DIP IT—Parts such as gears, camshafts and axie shafts 
are properly cleaned, then simply dipped by mechani- 
cal devices—picking up a layer of Stripcoat. This 
sets'’ immediately and forms a tough, waterproof, 
corrosion-resistant coating. 

SHIP IT~— With Stripcoat, parts are quickly readied for 
shipment—capable of withstanding temperatures rang- 





ing from —30° to 160° F. and standing up in humidities 
as high as 100% at 100° F. 


STRIP IT—On arrival at final destination, the coating 
is easily removed by slitting with a knife—then quickly 
peeled with the fingers. 


Through Stripcoat, both packaging costs and man- 
power needs are substantially reduced. Technical 
data on the use of Stripcoat is available on request. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 


New York + Boston + Philadelphia - Cleveland + Chicago + St. Louis 
Houston + San Francisco + Los Angeles + Seattle 


Washington + 


OTHER DOW PRODUCTS FOR BETTER PACKAGING , 


) SARAN FILM —tough, flexible, moisture-impervious film for Method 


II packaging. Saran Film—'‘'Keeps Moisture In Its Place.’’ > 
/ ETHOCEL SHEETING —rigid, transparent sheeting —tough and flex- 


ible even at subzero temperatures. 








SHIP IT 





STRIPCOAT Reg. U. 8. Pat. Off, 





STRIP IT 
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Panelyte Fuselage Doors 


The Panelyte fuselage door manu- 
factured by the Panelyte Division of 
the St. Regis Paper Company of New 
York for use in the Glenn L. Martin 
B-26 “Marauder” is said to have 
several outstanding advantages among 
which is decrease in weight. Although 
the thickness of both sections of the 
door is slightly more than that of the 
one it replaces weight is saved because 
the specific gravity of Panelyte lam- 
inated plastic used is only one-half that 
of the material formerly employed. It 
is also pointed out that the increase 
in thickness results in greater rigidity, 





Lock 


Panelyte fuselage door open. 
and handle are riveted to door, as 
shown, but the gasket is now bonded 
to flange with Cycle-Weld cement. 


a decided advantage in this 
application. 

It is said, too, that Panelyte thermo- 
setting plastic has superior resistance 
to vibration and subsequent oil-canning 
and that the damping characteristic of 
the Panelyte material also enables the 


particulal 


door to withstand the high and low 
pressures encountered during a bomb 


run when the bomb-bay doors are open. 


A saving of manpower through a 
substantial cut in production time is 
claimed as a further advantage. The 
*anelyte fuselage door consists of two 
sections which are molded in one press 
in a single operation. The corrugated 
or ribbed section is molded at the same 
time as the paper sheet which 
forms the second section. The two sec- 


base 


16 





Eclipse type 764-6 engine driven 
vane type air pump 


tions are then vulcanized together, both 
along the flanges and at the interior 
raised sections. The rubber gasket was 
formerly riveted in place but now it 
is bonded to the flange with a newly 
developed Cycle-Weld cement. The 
riveting of the locks, hinges and handles 
completes the job, and the fuselage 
door is shipped ready for assembly. 


Eclipse Suction and 
Air Pressure Systems 


Eclipse-Pioneer Division, Bendix Avi- 
ation Corp., Teterboro, N. J., has re- 
cently developed a new suction and air 
pressure system conforming to H-1 
specifications. Consisting of an Eclipse 
Type 764-6 Engine Driven Air Pump, 
pressure safety valve, oil separator and 
a throttling unloading valve, the sys- 
tem provides 30 CFM at 2250 pump 
skaft RPM, 6 in. Hg suction for gyro- 
scopically operated flight instruments 
and ample air pressure for the opera 
tion of large De-Icer systems. 

The throttling unloading valve main- 
tains constant suction for instrument 
operation and unloads the air pump 
when the pressure differential between 
the pressurized cabin and atmosphere 
is sufficient to operate the instruments. 
The engine driven air pump weighing 





The 2.5 GPH dual outlet 24 voli 
DC Series K Adel metering unit 





“products /Aireraft 


only 11 lb. incorporates a sheer sectior 
for protection in event of overload, a 
removable flexible drive coupling for 
torsional flexibility, a nitri-cast iro 
pump liner and improved through typ: 
interlocking vanes. The light weight 
inherently balanced, precision-machined 
rotor of furnace-bazed steel segments 
assures smooth operation at high 
speeds. 

In addition to the H-1 system, Eclips: 
has devéloped systems conforming t 
B-8A and B-11A specifications. Sea 
level ratings of the three Eclipse Su 
tion and Air Pressure Systems are as 
follows: 

B-8A—15 CFM at RPM, 4 i 
Hg. suction, 16 in. Hg. Pressure; 

B-11A—4% CFM at 1500 RPM, 4 in 
Hg. suction, 1 in. Hg. Pressure; 

H-1—30 CFM at 2250 RPM, 6 i: 
Hg. suction, 16 in. Hg. Pressure. 


2250 


mat 


‘Self-Starting’ Airplane Tire 





The “wings of its own” built into 
the sidewall of this airplane tire 
catch the wind when the landing 
gear is lowered and start the tire 
spinning before it touches _ the 
ground, thus greatly lessening the 
wear and tear of landings. The 
B. F. Goodrich Co. developed it. 
The fins are constructed in such 
way that they spring back flush 
with the tire’s side on the “upper 
half” of each rotation of the wheel 


New Adel Fluid Metering Pump 


Adel Precision Products Corp., Bu 
bank, Cal., has brought out a new flui 
metering pump known as Series “\” 
for use in aircraft anti-icing system: 
for the protection of windshields. « 
buretors, propellers and for gen 

(Turn to page 87, please) 
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AITHFULLY rendering service to the heroic men who have 
pen those victories, Sealed Power Piston Rings are in the fight 
wherever engine horsepower backs up fire-power in planes, in ships, 
in tanks, in trucks. 

To serve with those fighting men—to work with the engi: 
neers who designed the automotive equipment which made 
those victories possible—is a privilege we prize. 


SEALED POWER CORPORATION 
Muskegon, Michigan - In Canada, Windsor, Ontario 





PISTON RINGS—PISTONS—CYLINDER SLEEVES 
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More Combat Planes and Heavy 


Duty Trucks Called For in 1944 


Fewer Anti-Aircraft Weapons, Tanks and Small 
irms Being Produced. Aerial Bomb Output Up 


Increased production of combat 
duty trucks and other 
meet new and changing 
battlefront conditions is called for this 
vear by the War Dept. The Army has 
asked for 742,433 trucks for its own 
military requirements and those of 
Great Britain and Russia in 1944, ac- 
cording to the Truman Committee’s 
special report to the Senate on domestic 
transportation. War Dept. schedules 
called for production of 671,107 mili- 
tary trucks in 1943, of which an esti- 
mated 607,610 were delivered. Lend- 
Lease has been allotted 30,289 trucks 
from 1944 production, the Office of Eco- 
nomic Warfare will get 9,693 and WPB 
1,459, all in the 16,000-pound gross 
vehicle weight and upwards classifica- 
tion. A total of 81,366 medium and 
heavy trucks has been allotted to ODT 
for U. S. civilian use, of which 19,218 
are scheduled for manufacture in the 
first half of 1944. 

Production of anti-aircraft weapons 
has been dropping, November output 
being 18 per cent below that in Janu- 
ary, 1943, according to the War Dept. 
This is reflected in production cutbacks 
at Chrysler and Pontiae Motor on Bo- 
fors 40-mm. guns, and at Fisher Body 
plants making larger caliber a.a. weap- 
ons. Tank production has been leveled 
off approximately 36 per cent 
early 1943 schedules. Small arms pro- 
duction is now dropping to a level 30 
per cent below the November peak. 
Artillery output in November was more 
than 18 per cent below the figure for 
January, 1943. Ammunition production 
in November reflected recent curtail- 
ments, small arms ammunition drop- 
ping off 13 per cent from October. Sup- 
plies for the bombers shuttling over 
Germany and Nazi-occupied Europe in- 
creased as aerial bomb output jumped 
11 per cent. Combat vehicle production 
was off 1 per cent in November and 
automotive vehicles and 
clined 2 per cent, but 
artillery carriages 
cent. 

The 1944 airplane production pro- 
gram is scheduled to increase to 75 per 
cent more than the 1943 


planes, heavy 
weapons to 


below 


tractors de- 
self-propelled 


production 


18 


advanced 14 per 


dollar volume, according to the War 
Dept. November’s output was up 7 per 
cent in airframe weight and 6 per cent 
in dollar volume over the previous 
month. Average airframe weight per 
plane in November was 8,130 pounds, 
compared to an average of 7,560 pounds 
for the first 11 months of 1943 and 
5,790 pounds for all of 1942. Even then, 
November output was 3 per cent below 
schedules on an airframe weight basis. 
New production marks were set in No- 
vember by plants producing B-17s, 
P-38s, P-51s, B-24s, C-47s, Hellcats, 
Avengers and Helldivers. 

Buick Motor Division of GM revealed 
that it has shipped 33,027 Pratt & 
Whitney R-1830 engines in the 24 
months since the first engine was pro- 
duced at Melrose Park, IIl., in January, 
1942. Of this number, 8,401 engines 





PNDUSTRY 


were delivered in 1942 and 24,626 « 
gines in 1943. Actual 1943 output ex 
ceeded the delivery figure because a 
number of engines were on test or 
awaiting Army acceptance. H. H. Cur- 
tice, Buick general manager, said the 
1944 schedules call for production sub- 
stantially in excess of the 1943 total. 
Chevrolet Motor Division of Gm, which 
also is producing the same 14-cyl., 
1,200-hp engine as Buick, manufac- 
tured more aircraft engines in Novem 
(Turn to page 112, 


please) 


Grant Retires as 
GM Vice President 


R. H. 
of sales for General Motors since 1929, 
will retire Jan. 15, according to an an- 
nouncement by Alfred P. Sloan, Jr., 
chairman of General Motors. He will 
continue as a member of the board of 
directors. Mr. Grant, who is recognized 
aus an outstanding authority on all mat 
ters pertaining to sales and distribu 
tion, has served the Corporation in 
various capacities for than 20 


Grant, vice president in charge 


more 
years. 


A Safe Bridge vs. A Bureaucratic Mirage 





“Let there be no : — 
misunderstanding of BS 
the postwar plans of 
American industry. 2 = 
The program that is a ~ 
proposed will not pro- 
vide something for 
nothing. Rewards 
must be earned — not 
given—so the program 
offers opportunity in- 
stead of a free ride, 
productive work in- 
stead of ‘made jobs’, 
self-respect instead of 
alms.”’ 
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From the 1944 plat- 

form of the National 

issociation of Man- 
ufacturers. 


“This era in Wash- 
ington will be known 
as the dreamer’s field 
day. The man whocan 
think up a rosier pic- 
ture apparently 
doesn't need more 
than words in today’s 
bureaucratic plan- 
ning.” 


Lou Maxon, forme: 
OPA Deputy Ad- 


ministrator. 
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As part of Carpenter's program of helping 
you get the most from Stainless Steel, this 
98-page book, ‘‘Working Data for Carpenter 
Stainless Steels’, is offered free to Stainless 
users in the U.S. A. A note on your company 
letterhead will start your copy on its way. 


To find detailed physical properties, fabricat- 
ing qualities and general uses for various 
types of Stainless Steel — 


When you want specific information on cer- 
tain kinds of corrosion resistance, heat resist- 
ance, electrical characteristics, government 
specifications, etc.— 


Fabricating information on these step-down 
pages is indexed by operation such as 
blanking, forging, etc. — 


Make Carpenter Your General Headquarters 


for Useful Information about Stainless... 


Ever since Carpenter invented free-machin- 
ing Stainless bars, and developed bright, 
ductile Stainless strip, we have been working 
closely with designers and fabricators. Get in 
touch with your nearby Carpenter represen- 
tative for help with your special problems. 









the information you need 
about Stainless Steels... 


BRANCHES AT 
> Chicago, Cleveland, Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia 
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Each main sec- 
tion is tab-index- 
ed for quick refer- 
ence to different 
types of data. 
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No WPB Approval Required for 
Pig tron Deliveries After Feb. 1 


Steel Prices Will Have to Be Adjusted to Higher 
Costs, Markets Must Be Found for Increased Output 


By W. C. Hirsch 
The first major change in the 1944 
metal control set-up is scheduled for 
February 1, when pig iron deliveries 
will no longer require WPB approval. 
Like all steps so far taken to gradually 


normal market conditions, it 
with it the admonition not to 
upset the prevailing pattern of distri- 
bution. Although, because of the steel 
industry’s efforts to hold war expansion 
of capacity down to a reasonable level, 


restore 
carries 








SUPPLYING CLEAN AIR TO BOTH THE 
FIGHTING FRONTS AND THE HOME FRONT 


Neither supremacy of the air over our fighting fronts nor mass production 
of war materials would be possible without adequate dust control. Industry 
and the AAF recognized this fact long ago, and put us to work on a round- 
the-clock schedule to meet their demands. Today we're still striving to meet 
war production needs—but with a weather eye on V-Day, are engineering 
peace-time dust control systems that must, for the present, remain in the 
drafting room. 

Let us begin now to help you plan your post-war dust control—there's no 


obligation in discussing your future needs with us today! Send for free book- 
let—" AAF In Industry." 


AMERICAN AIR FILTER CO., INC., 449 Central Avenue, Louisville, Kentucky 
Incorporated 
in Canada: Darling Bros., Ltd., Montreal, P. 9. 








transition to more normal conditions jg 
expected to proceed without entailing 
too many difficulties; sight is not lost 
of the fact that, in 1944, the steel in. 
dustry’s rated capacity will exceed 100. 
000,000 tons, compared with 88,500,000 
tons on Jan. 1, 1942, and 78,000,000 tons 
10 years ago. With production costs 
more uncertain than in years because 
of the labor situation, the steel indus- 
try is confronted with the dual problen 
of paving the way for enlarged markets 
to absorb increased output, and to ac- 
complish this while at the same time 
adjusting selling prices to higher pro- 
duction costs. In some descriptions of 
steel an added problem looms by reason 
of the expected increase in offerings of 
surplus material by war agencies. Al- 
though the 1943 WPB goal of an 86- 
500,000 iron ore supply was not at- 
tained, turning out to be about 2,000,- 
000 tons short of expectation, the 1944 
outlook for steel-making raw materials 
—iron ore, pig iron, and scrap—is 
bright. A minimum of 90,000,000 tons 
of ore is expected to be brought down 
the Lakes next season and_ reserve 
stocks to tide the furnaces over until 
the resumption of navigation in April 
are ample. Scrap market conditions re- 
flect a satisfactory state of supply. 
Utilization of alloy steel scrap, mostly 
in the form of turnings, continues to 
be a problem, especially so when con- 
servation of the alloy contents is the 
aim, but there are indications that ac- 
cumulations are being worked down. 
Flat rolled steel continues to top de- 
scriptions of finished steel moving into 
consumption in furtherance of the wa 


program. Aviation equipment plants 
head the list of outlets in the steel 
market. The increase in the need of 


heavy motor trucks is reflected in 
larger number of specifications for stee! 
suited for this purpose. Material for 
the manufacture of equipment to carr) 
out the invasion program also con- 
tinues to be called for in heavy ton- 
nages. On the other hand, there has 
been a sharp recession in the demand 
for tank and miscellaneous ordnance 
steels. A “shipping list” control has 
superseded allocation controls over 
molybdenum, vanadium and cobalt. 


A sharp cut-back in the aluminum 
program was revealed by the closing 
of a number of “pot lines” in the East. 
The plants owned and built by the Gov- 
ernment’s Defense Plant Corporation 
and operated by the Aluminum Com- 


| pany of America had a total output of 


12,000,000 pounds a month. High 
vacuum manufacture of magnesium, in 
which a process of the National Re- 
search Corporation of Boston finds ap- 
plication, is reported to have greatly 
increased output of that metal. Ford 
Motor Company is listed as one of the 
users of that process. Large reserves 
of tin and of tin concentrates in the 
United States mitigate uneasiness over 
recent developments in Bolivia. Press 
dispatches from La Paz assert that pro- 
duction at the tin mines has not been 
impaired through the revolutionary out- 
break in that republic. 
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Both Army and Navy war- a 


planes are equipped with a 

hydraulic, fuel and air pumps . gE 

made by Pesco, one of the A 
Borg-Warner companies 








a.  — 


——— 


Curing “Charlie Horse” 


* 


in warplanes...witha ~- 


dose of Yankee ingenuity! “Altitude 10,000 . . . target 1 minute, 49 seconds on | 


course!” It’s the pilot calling his bombardier. 


Then the order: “Open bomb bay doors!”’ Smoothly, 
effortlessly, the great belly flaps swing wide. And it’s 
‘Bombs away!” Another mission is completed—successfully. 

Today, plane ‘‘muscles”’ which activate bomb bay doors, 
wing flaps, tail assemblies, landing gears and gun turrets 
are kept flexible by hydraulic pumps. Of special construc- 
tion, these oil-filled pumps are pressure loaded for the ut- 
most efficiency. They must not fail, even in the cold thin air 
“upstairs.” 











Such equipment is one more proof that our fighters get 
the finest. 


* + * 
To the making of these precision aircraft pumps and 
more than 100 other war items, Borg-Warner brings a 
guiding principle: “design it better—make it better.” 








Riscianenteith Us utirs and This is the principle which has always animated the : 

aviation industries in peace and sturdy partnership between Borg-Warner and the auto- 
A war, Borg-Warner supplies these motive and aviation industries. It is one reason for ex- 

and other essential parts . . . ample why 9 out of 10 makes of motorcars use one or 

CLUTCHES AND CLUTCH PARTS e GEARS + more Borg-Warner parts. 

UNIVERSAL JOINTS AND DRIVE SHAFTS + Today, like you, in the automotive and aviation in- 


TRANSMISSIONS «+ CARBURETORS «+ TIM- 
ING CHAINS « PUMPS + RADIATORS « 
AVIATION STEEL ENGINEERING 





dustries Borg-Warner is devoting its skills and experi- r 
ence wholeheartedly to production for war. But we 
eagerly look forward to the time when the proved part- 
nership in which we all share will again concentrate its 
activities on the needs of peace. 

When the victory is won, the stress of war will have 
_ broadened even further the scope of our mutual abilities 
| PRODUCTION ._...and our capacity to cooperate. 


ge BORG-WARNER 


Peccetime makers of essential operating parts for the automotive, aviation, marine and farm implement industries, 
and of Norge home appliances . . . these companies which form the Borg-Warner Corporation are today devoted exclusively to the 
nee.'s of war: BORG & BECK * BORG-WARNER INTERNATIONAL * BORG-WARNER SERVICE PARTS * CALUMET STEEL * DETROIT GEAR AIRCRAFT PARTS * 
ING. RSOLL STEEL & DISC * LONG « MARBON « MARVEL-SCHEBLER CARBURETER * MCCULLOCH ENGINEERING * MECHANICS UNIVERSAL JOINT « 
MOF $B CHAIN * NORGE * NORGE MACHINE PRODUCTS « PESCO * ROCKFORD CLUTCH * SPRING DIVISION * WARNER AUTOMOTIVE PARTS * WARNER GEAR 
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Returning Servicemen F inding 
Jobs Readily in War Plants 


Vore than 800,000 Veterans Have Been Given 
Discharges by the Army, Navy and Marine Corps 


























Returning servicemen are finding of labor somewhat better than the mar- 
jobs readily in the war plants of the ginal supply now available. More than 
automotive and aircraft industries. 800,000 veterans have been given dis- 
With 70,000 servicemen being returned charges by the Army, Navy and Marine 
monthly to civilian life, this offers the Corps, over half of them for medical 
hard-pressed war industries a source reasons. However, less than 10,000 





















































































































































.-»AND THIS LAMP MAY POINT THE WAY 










What's going on over Germany is a 
sample of what the Japs can ex- 


















































pect. And when we open up on 
their “Honorable Isle,” lamps like peutation 
these will lead the way for forma- gg hoy 
tion after formation. Built to N.A.F. DOME LIGHTS 
specifications, this Anchor Section putomotive 
Light is another addition to Arrow’s SEALED-BEAM 
dependable line of aviation and a 
automotive lighting. If you have a FOG LAMPS 

; i MARKER LIGHTS 
present production problem, or if pon ag Be oan 
you are thinking in terms of the MIRRORS 

+ as : REFLECTORS 
future, Arrow lighting engineers auacmenin gains 
will gladly work with you. Write 
today. 








HRROW SAFETY DEVICE CO. 
MT. HOLLY, N. J. 











so far have been battle casualties. Many 
have been given discharges for pass- 
ing the 38 age limit. Every honorably 
discharged veteran is entitled to his old 
job back provided he is still qualified 
to fill the job, he applies within 40 days 
cf his discharge and the employe: 
circumstances have not so altered as to 
make it impossible or unreasonable to 
employ him. 

General Motors Corp., which has 
more than 82,000 employes in service, 
has hired approximately 8,000 returned 
servicemen. Fisher Body Division 
has employed more than 1,300 of 
whom 300 were not previously em- 
ployed. Chrysler has employed between 
800 and 1,000 returned veterans, while 
Ford has given jobs to more than 800. 
Packard has 300 former servicemen in 
its plants. In Michigan alone 30,000 
veterans have returned to civilian life 
in the last year, of whom 4,000 were 
over 38 years of age. 

Placing of disabled veterans presents 
more of a problem. GM has adopted 
a corporation policy of giving such men 
all possible assistance and training to 
fit them for normal employment. 

“We should make every effort to 
place these handicapped veterans on 
jobs which are operating and which they 
can perform without harm to them- 
selves or others,” says Harry W. An- 
derson, GM vice president in charge 
of personnel. “To be successful, the 
placement of handicapped veterans 
must be on a sound basis both from the 
standpoint of productivity and economic 
return to the worker. This means fit- 
ting the individual to a necessary job 
that is operating in the plant. A suc- 
cessfully placed handicapped worker 
ceases to be handicapped from the 
standpoint of earning or productivity.” 

GM is coordinating the activities of 
the plant medical departments, em- 

(Turn to page 186, please) 
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Awards 


Names and winners of Army-Navy “E’ 


awards in or allied with the automotive 
and aviation industries, announced since 
the Jan. 1 issue of Automotive and Avia- 


tion Industries went to press. 


THE BALDWIN LOCOMOTIVE WORKS, 


The Whitcomb Locomotive Compan) 
Rochelle, Ill. 

THE BRILL CORPORATION, The J. G 
Brill Company, Philadelphia, Pa. 

CROWN IRON WORKS COMPANY, Mil 
neavolis, Minn. 

HERCULES POWDER COMPANY, Mi: 
souri Ordnance Works, Louisiana, Mo 

HERCULES POWDER COMPANY, V0 
unteer Ordnance Works, Chattanoog 
Tenn. 

OUTBOARD, MARINE & MANUFACTUR 
ING COMPANY, Gale Products Con 
pany, Galesburg, III. 
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A COMPLETE 
. ENGINEERING OUTLINE 
OF Wika lato SYSTEMS 




























Precise, positive control with ADEL's *ISOdraulic 
Control Systems thru immediate obedience of the 
“slave” (remote) valves to the operators’ finger tip in- 
structions to the “master” (control) valves, irrespective 
of vibration, system pressure fluctuations and temper- 
ature (-67 F. to +200° F.) € Booklet contains complete ne 

engineering data, material specifications, performance Cc 0 UU B.o:: K | 


aa KBEE 
noel 4 PRECIS 






ange? = 





curves, detailed drawings of each unit plus graphic ) 
production illustrations of applications of *ISOdraulic Please send free booklet on *[SOdreulic Coutrals to 





Controls in aircraft, railroad, marine, test stand Name ia 
and other installations... Send for your copy today. wromen | 





City 
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Business in Brief 


Written by the Guaranty Trust Co.., 
New York, Exclusively for Auro- 
MOTIVE AND AVIATION INDUSTRIES 


Moderate easing of general business 
activity in the pre-holiday period was 
indicated. The seasonally adjusted in- 
dex of The New York Times for the 
week ended Dec. 18 stands at 143.7, as 
against 148.0 a week earlier and the 
all-time peak at 148.7 for the week 
ended Dec. 4. 

Department store sales during the 
week ended Dec. 25, as reported by 
the Federal Reserve Board, declined 
from 290 to 244 per cent of the 1935 
39 average. Total values recorded 
were 22 per cent above the correspond- 
ing 1942 figure for a period embracing 
fewer pre-Christmas shopping days; 
and sales for the four weeks ended 
Dec. 25 were 5 per cent above the 
total a year earlier 

Railway freight loadings during the 
week ended Dec. 18 totaled 759,288 
cars, 7.8 per cent below the figure for 
the preceding week but 2.2 per cent 
above the comparable number in 
1942. 

Electric power production during 
the week ended Dec. 25 increased less 
than seasonally and was 18.7 per cent 
above the output a year ago, the 
largest year-to-year gain recorded 
sinee the third week of November. 

Crude oil production in the same 
period continued a decline from the 
peak rate registered in the second 
week of November. Output averaged 
1,362,500 barrels daily, 1450 barrels 
below the figure for the week before 
L DS DE ER E and 53,250 barrels less than the aver- 
CUTTING FLUI SERVE YOUR SERIOUS ATTENTION |= tee Secommenaea ‘by: the Petroteum 
Administration for War. } 

3ituminous coal production during 
the week ended Dec. 18 totaled 12,- 
175,000 net tons, as compared with 
13,050,000 tons in the preceding week 





Well informed authorities have made the statement that more intelligent application of 
cutting fluids and better tool grinding would make possible a 30% increase in metal- 


working production. In these days of man-power shortage, what a challenge that 
statement presents! 


Be honest . . . in your plant are cutting fluid problems given the attention they de- and 11,815,000 tons me the correspond- 
serve? Are your performance records accurate? Are you aware of what better cutting po sg so + = ae Die 17 or 
fluids can do for the job? Or is your attention centered on other fields until real trouble coal vos rit pa ee comeenlll 
develops which might be traceable to improper use of cutting fluids? Hundreds of metal- 


period in 1942 | 
Engineering construction contracts 
awarded during the week ended Dec. 





working plants are getting the most out of their cutting fluids by working closely with 
the Stuart service engineer. They know that there is no 


















universal cutting fluid, no magic compound—but when 23 totaled $34,655,000, as against $26,- 
a Stuart product is put onthe jobthey are sure they have 792,000 a week earlier and $33,377,000 
every cutting fluid advantage that broad engineering for the shorter comparable period a 
experience and “‘know how” can give them. year ago—according to Engineering 
: News-Record. Contracts for public | 
To be sure you have all the advantages, work with 


projects amounted to $30,258,000, as 
compared with $32,864,000 for the 
corresponding week in 1942. 


the Stuart service engineer, representing a company 
which has specialized in metal-working lubrication 


since 1865. Professor Fisher’s index of whole I 
avoid We invite you to write for our new free booklet, sale commodity prices for the week r 
$ iele in remove “The 577th Oil,’ which contains twenty-two case his- ended ae Baa Biss aa 113 . ner a - 
ins et arefully tories, typical examples of how Stuart engineering is ~ h ms | ey pst hen cami hein ¢ was 
solving production problems (like your own), as well as o ke — “ne peseatelicns mol 
other valuable metal-working data. State your name, Member bank reserves increased 
company and title. $92,000,000 during the week ended Afri 
Dec. 29, and excess reserves rose 
$210,000,000 to an estimated total of ease 
$1,130,000,000. Business loans of re- 


porting members increased $65,000,- 
000 during the preceding week and 


Yes. 









7 stood $66,000,000 above the total a of | 
7 year earlier 

“ D. A. STUART OIL CO. = | @ the 
and LIMITED on 1 
tos 2733 SOUTH TROY STREET . . 

= CHICAGO 23, ILLINOIS American Brake Shoe lery 
ins 


ESTABLISHED 1865 


Operates 50 Plants will 


Worehouses in Principal Metal-Working Centers 


FE . 


Kellogg Division of American Brake W: 
: ’ Shoe Co., Rochester, N. Y., has acquired : 
STURALD + SGL VOL: LEEN KUT : | the Crown Spray Gun Mfg. Co., Los 
Angeles. This becomes the fiftieth plant 
in the U. S. and Canada to be operated 
by the American Brake Shoe Co. co 
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IT was a surprise dawn attack! Scores of huge artil- 
lery pieces were wheeled into position down tortuous 
mountain slopes and over the punishing deserts of 
Africa. Tons of guns always under complete control— 
eased along or stopped short by Warner Electric Brakes. 
Yes, modern tractor-trailers and many other types 
of power equipment will be braked electrically after 
the war. Warner Electric Brakes, performance-proved 
on thousands of essential motor transports and artil- 


lery pieces in grueling war service all over the world, 


will be available for a wide range of new applications. F [ a C T i | a 5 R A i F § 


Warner Electric Brake Mfg. Co. 


Beloit, Wisconsin 


CONTROLLED SPLIT-~- SECOND STOPPENG POWER FOR ANY 
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For Testing Paint 
And Other Coatings 


The development of two new ma- 
chines for controlled testing, measure- 
ment and evaluation of the flexibility, 
scratch hardness and adhesion of paints 





> 


> =" New Produets 


and other coatings has been announced 
by The Arco Company, Cleveland. 
Their purpose is to measure the basic 
characteristics and progressive dete- 
rioration of surface films. 

Tests and measurements of flexibility 
are made on the Arco Elongauge, de- 











PRECISION 


You who use forgings in war 
production work won't have 
a problem of faulty forgings 
if the job is being done by 
Herbrand. Our expert ham- 
mersmiths, who have made 
forging their life business, 
maintain uniform dimensions 
and close tolerances produc- 
ing forgings which are free 


from defects...Since our organ- 





Herbrand 


Upset or Drop Forged--Any Shape or Size up to 200 Ibs. 


FORGINGS 


ization was founded in 1881, 
Herbrand has never lost sight 
of the importance of produc- 
ing quality products conform- 
ing to exacting specifications. 

Today the counsel of the 
Herbrand engineering staff is 
available to help solve pres- 
ent war production problems, 
or for post-war planning .. . 


Your inquiries are solicited. 





THE HERBRAND CORPORATION 


FREMONT, OHIO 
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veloped around a conventional Erich 
sen sheet metal testing machine, which 
was adapted to provide complete auto 
matic controls and measurements for 
cycle testing. The machine is mounted 
with its observation well in a vertica 
position so that water from a hypo. 
dermic syringe is in contaet with the 
paint film being tested. Two wires, one 
of which is attached to the test pane! 
and the other to the hypodermic needle 
are connected to a galvanometer. 

The machine is operated by a con 


| stant speed drive geared to thrust 
| 8/16 inch spindle against the back of 
| the test panel which is clamped betweer 


two anvils. The paint film being tester 
acts as an insulator. When it fails, the 
water contacts the steel test panel and 
the bimetal condition completed by the 
presence of a copper needle causes a 
current to flow. This deflects the gal 
vanometer which signals the end point 


| of the test. 


| scratch hardness. 


The thrust is measured in 1/100 mm 
and is converted to per cent of elonga 





Arco Microknife measures and re- 


the scratch hardness and 


adhesion of paint films 


cords 


tion by a fixed table. In this way the 
points at which failures occur on iden 
tical panels after various degrees of 
exposure can be accurately measured. 
recorded and compared. 

Scratch hardness and adhesion aré 
measured by the Arco Microknife which 
consists of a diamond point cutting 
tool applied to the surface being tested 
by a lever arrangement carrying beam 
and weight. The load, measured in 
grams, is applied to the point which 


| moves across the surface at a constant 


speed and cuts repeatedly in a fixed 
position until the sub-surface is re 
vealed. The load on the beam and the 
number of strokes .required to wear 
through the film are the measure 

The diamond point 
tool is rotated at each stroke to ma 
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Immerse any rusty nail in a 
small quantity of Cities Service 

Rust Remover. If badly rusted, allow 
to remain for several minutes. You can 
actually see the rust dissolve. 


CITIES SERVICE RUST REMOVER has 
been tested for four years throughout a small, 
highly industrialized area in the East, where it 


has earned a unique reputation for performance. 
RUST REMOVER is a clean, clear liquid, prac- 
tically odorless, non-inflammable, easily applied, 












Chemical Action 


by 
moves Rust ad 
4.¥ uric, Nitric 


m Muriatic, Sulph 


fro 
5. Free lic Acids of Cyanide. 


and Oxa 


CITIES SERVICE OIL COMPANY 


NEW YORK 
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What to do about Rust? 
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Ste thie Reali 





Remove nail and wipe dry with cloth 
or tissue. Note the complete absence 
of rust and the way the original surface 
reappears. 


and harmless to handle by those not allergic to 
specific chemicals. It is fast-acting, and, although 
heating somewhat accelerates results, general 
application is recommended at normal temper- 
ature (60°-90°F.). RUST REMOVER is effective 
on chromium, copper, aluminum, steel and iron. 


See a Free Demonstration of Rust 
Remover on Your Own Equipment. 


(Available only in Cities Service marketing 
territory EAST of the Rockies.) 


MAIL THIS COUPON omy, 


« CITIES SERVICE OIL COMPANY 


% Room 110 
Sixty Wall Tower, New York 5, New York 





Gentlemen: I'd like to test Rust REMOVER on 
my own equipment FREE OF CHARGE. Send 
me details. 


Cie 2. hee. , owe seipeieee Grate... 5 
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tain constant sharpness long 
periods. 

Used in connection 
platform which can be adjusted later- 
ally by a precise screw thread and 
notched wheel, the Microknife becomes 
an adhesion measuring machine. Tests 
are accomplished by applying a stand- 
ard stress at progressively smaller 
spacings until the stress is sufficient to 
displace the coating in the area between 
cuts. By this means it is possible to 
measure the relative adhesion of a 
given coating to various base metals 
and sub-coatings, as well as to record 
changes in adhesion caused by aging 
of the paint under various conditions. 


over 


with a movable 


“Torwer PLAST- 


Dayton Rogers Identification 
Marking Fluid 


Identification marking fluid is now 
being compounded in twelve different 
distinct colors, by Dayton Rogers Man- 
ufacturing Co., Minneapolis, to coincide 
with arbitrary code system in the aver- 
age stockroom. This fluid is used for 
the marking of sheet strips and bar 
alloys, according to the manufacturer’s 
own selected code. It may be used in 
layout work or inspection departments 
for the identification of metal parts. 
It is simply brushed on and dries in- 
stantly. Another possible use is in the 
marking and identifying of various 


-LOCK 


(Patent Applied For) 


GAUGE SAYS 








on its NOT GO member! 


Here's another first by Turner 


a red plastic collet to more quickly identify the “ 


not 


go” member of your plug gauges! Plast-O-Lock gauges are great time savers wherever 


they are used. 
Turner’s Plast-O-Lock ( 


(patent applied for) collet type plug gauges are not only 
easier to use but they will multiply the life of plug gauges many times. 


The reason for 


this is obvious. Because Plast-O-Lock features a collet “of plastic , slotted and tapered 
to fit into the tapered end of a standard plastic handle, it is possibie for the gauges to 


be held securely without their surfaces being scratched or burred, 
of most of the gauge’s length. For example, as the “go” 


beyond allowed tolerances they 
for gauging. To illustrate furthe 


thereby allowing use 


and “not go” ends are worn 


are simply cut off, thus leaving an unused end ready 
r, if a boring no deeper than 4 


” 


is being checked, as 


many as 8 fresh gauging sections may be obtained from one standard length “go” 
gauge as furnished with Turner’s Plast-O-Lock. This obviously eliminates the necessity 


of salvaging used gauges. 


For full particulars about Plast-O-Lock gauges wire or write us today. 


Used with plastic handle the 
gauge has a more sensitive feel 
in the hands of an inspector. 


* 1 Multiplies the life of the plug 
* gage. 
ne 2. Seti mee tenet er 5, 
: x 3. 





ul 


8 S 


DELIVER 


VCRAER Gainsine Company 


2622 HILTON ROAD . . 


4 Is easy to make length adjust- 
* ment because slot is provided 
tor end wrench. 


Plast-O-Lock size range from 
.050 to .690. 


é Red plastic collet for quick 
"identification of “not go” 
members. 


Fast delivery can be made on these Plast-O- 
Lock gauges as well as the following Turner 


gauges: ring, flush pin, snap and built up. | 


FERNDALE, MICH 


Twelve different colors for marking 
sheet strips and bar alloys. It’s a 
Dayton Rogers product 


finished hardened and ground parts for 
part number marking and other identi- 
fication. A remover obliterates part 
numbers and other identification marks 
no longer needed. The fluids are put 
up in combination brush-in-cover con- 
tainers for shop use. Ink pads and 
marking pads are also furnished. 


Copper for Truck Parts 


The War Production Board on Dec. 
20 lifted all restrictions on the use of 
copper in the manufacture of parts for 
the new vehicles that will go into the 
expanded 1944 truck production pro- 
gram. The action, which is included 
in an amendment to Limitation Order 
L-106, is designed specifically to facili- 
tate the output of parts for new trucks 
and does not lift restrictions on the 
use of this metal for replacement parts 
production. 


Arrow Dome Lights 


This new dome light is one of a line of 
airplane lamps, built to Army and Navy 
specifications, which are new products 
of the Arrow Safety Device Co., of Mt. 


Holly, N. J. 
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AEROQUIP SELF SEALING COUPLINGS AND HOSE LINES 
WITH DETACHABLE FITTINGS ARE STANDARD 


ON ALL ARMY AND NAVY AIRCRAFT. 


AEROQUIP CORPORATION 


JACKSON, MICHIGAN, U. S. A. 





WAREHAM BLDG., HAGERSTOWN, MD. + 1709 W. 8th, LOS ANGELES - PRENCO—72 STAFFORD ST., TORONTO, ONT. 
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then he said to himself 


‘The LIE is 


my political weapon” 


At the start of his activity, Adolph 
Hitler proclaimed to the world that 
his weapon was the LIE 


—the all-out undiluted LIE 


—and now see what happens to 
a structure founded on bosh: 


(a) the theory of the blitz 
blasted 


(b) the legend of invincibility 
exploded 


(c) the infallibility of his “‘in- 
tuitions” fizzled 


He could have fooled a lot more 
people for a lot longer time, if he 
had only tried the trick of nursing 
along old truths—now turned into 
fallacies—but still adhered to by 
the unthinking majority. 


For Progress has a way of flip- 
ping the FACTS of yesteryear into 
FLOPS almost overnight. The fol- 
lower of an OUTDATED fact 
may easily find himself nursing a 
progress-blocking FLOP 
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Here, Adolph, are samples 
of yesteryear FACTS now turned FLOPS 


FLOPPED FACT I: 
“You can’t produce 
all-welded ships” 


FLOPPED FACT 2: 
“You can’t arc 
weld high-temper- 
ature, high-pres- 
sure piping” . . 


FLOPPED FACT 3: 
“You can’t weld 
cracking stills” 


FLOPPED FACT 4: 
“You can’t produce 
army tanks with 
arc welding”. . 


FLOPPED FACT 5: 
“You can’t erect 
buildings by arc 
welding”. . . 


FLOPPED FACT 6: 
“Railroad cars are 
taboo for arc 


THE LINCOLN ELECTRIC COMPANY 


-_ © e+ © © @& @ 





























. -Recourse to arc welding has 


filled the seven seas with 
them. 


.. The one safe way is through 


recourse to arc welding. 


.-Without recourse to arc 


welding—our armed forces 
would be without high oc- 
tane gas. 


.. Through recourse to arc 


welding—it’s the only kind 
they’re producing today. 


. -Savings in steel and money 


are represented in thousands 
of structures of every type 
—through recourse to arc 
welding. 


. Watch them rolling the rails 


in every state—through re- 
course to arc welding. 


CLEVELAND 1, OHIO 


Cmerieus gieedses/ natu recourse 
AY TOMA ALE 


® 
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PERSONALS 


Neal Nyland has been appointed director 
of advertising and sales promotion of Nash 
Motors He was formerly with the Plym- 
outh Div. of Chrysler, where he was . 
tant director of advertising 
motior 

Gisholt Machine F 
ippointment of L. V. Tuttle as 
manager. He was formerly with the 
Milwaukee 
The Timken Roller 
the appointment of 
as advertising manager 
P. Kelley. Ralph L. Wilson 
chief metallurgical engineer of 
He was formerly chief of the 


assis- 


and sales pro- 


Co. has the 
foundry 


Koehr 


announced 


nz Co., 
Bearing Co 
Paul 


succeeding 


has an 
Reeves 
Roland 
become 
Timken 
Construc 


nounced 


has 


tional Steels Section of the Metallurgical 
and Conservation Branch, Steel Div., WPB. 

John S. Garraway has appointed 
sales manager of the Hydraulics Div. of 
Adel Precision Products Corp. 

Pratt & Whitney Div. of Niles-Bement- 
Pond Co. has announced the election of 
Richard W. Banfield, secretary, and Ernest 
J. Meuten, assistant secretary of the com- 
pany Announcement also been made 
of three new directors, Benjamin H. Gilpin 
and Milton E. Chandler, of Chandler-Evans 
Corp., and John B. Byrne, of Hartford- 
Connecticut Trust Co 

Perfect Circle Co 
lowing 
town 


been 


has 


has announced the fol- 
the Hagers 
Stahr has been 


personnel changes at 
plant Willard J. 
assistant plant manager and J. C. 
Linn has named consulting engineer 
The appointment of Col. Graeme K. 
Howard as assistant chief, in charge of 
Field Service activities, for Tank-Automo- 


made 


been 
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cations you may require, it 
meet most of them. 


to meet new requirements. 


Largest Independent Manufacturers and 7 
Cutters of Wool, Hair and Jute Felts 


@® Felt, as developed by "'Western” has proved 
itself one of this war's most versatile materials. 
matter what shape, quality, or a host of other specifi- 
can be processed to 


Ranging from wool softness to rock hardness, Western 
Felt neither frays, ravels, or loses its shape. It is 
resilient, flexible, compressible; resistant to water, 
age, heat, oil, and can be produced to surprisingly 
close tolerances. Already in wide use as channels, 
gaskets, pads, washers, weatherstripping, sound and 
thermal insulation, felt is constantly being adapted 


Western Felt backed by 45 yezers’ experience, is pre- 
pared to serve you in helping to solve any problem 
involving the possible use of felt. Feel free to call 
upon the expert advice of our engineering staff at any 
time, without obligation on your part. Write us today. 


WESTERN FELT WORKS 
4035-4117 Odgen Ave., Chicago 23, ill. 
Branches in All Principal Cities 
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announced by I 
Chief of T-A¢ 


tive Center has been 
Gen. W. P. Boatwright, 

W. M. Stearne, manager of trade 1 
and special contracts, General El: 
tric Co retired, after 39 years 
Service. He will be succeeded by WwW. 
Sredenschek who assistant n 
iger of trade relations special ¢ 
tracts 


tions 
has 


has been 
and 


Alexander Leith, Jr., has been made heg 
of the newly opened Philadelphia office 
Dow Chemical Co., and Alfred A. Lawrer 
made manager of the New E 


Sales office 


has been 
in sosten 

appointment of Lemuel R. Boulware 
vice-chairman of the WPB 
succeeds Hiland 


land 

The 
is operations 
has been announced He 
G. Batcheller, 

The Goodyear Retail Div. has an- 
nounced the appointment of Charles C, 
Corne in charge of the buying and market- 
ing of petroleum products, anti-freeze, ete. 
He was formerly with the National Refin- 
ing Co., Cleveland 

Pittsburgh Plate has an- 
nounced the following changes in executive 
personnel. Clarence M. Brown has resigned 
as chairman of the board of directors. He 
will remain active on the executive com- 
mittee, on the board and as chairman of 
the finance committee. Harry S. Wherrett, 
now vice chairman, will become chairman 
of the board. Robert L. Clause, now presi- 
dent, will become vice chairman of the 
board and Harry B. Higgins, now executive 
vice president, will become president 

The Wickwire 


resigned. 
Stores 


Glass Co 


Spencer Steel Co. has an- 
nounced the of Samuel D. Lunt as 
a member of the Board of Directors, re- 
placing Charles G. Terry. 

Roland Whitehurst, assistant 
The Electric Storage 
has been made sales manager. Whitehurst 
has been with the Electric Storage Battery 
Co. since 1908 and was manager of its 
Washington branch for 20 years. 

The Pennsylvania Rubber Co. has an- 
nounced the appointment of Gordon Groth 
as assistant to the president He was 
formerly associated with Carnegie-Illinois 
Steel Corp., Pittsburgh 

The Boots Aircraft Nut Corp. has an- 
nounced that William F. Arnoldy, head 
its Detroit office, will also be in charge 
the newly opened Chicago office Mr 
Arnoldy will make headquarters in 
Chicago 

B. F. Stauffer, associated with The B. F. 
Goodrich Co. for the past 50 years, has 
elected president and general man- 
American Anode, Inc. Announce- 
made hv Goodrich of the 
of H. E. Van Patten as man- 
advertising div Edward H. 
Fitch has been named merchandise man- 
ager of the combined automotive, aviation 
and Government sales divisions of The 
B. F. Goodrich Co. 

Charles F. Kettering, 
General Motors Corp., has been awarded 
the John Fritz Medal for 1944 by the 
American Society of Mechanical Engineers 

John J. Donohue has been appointed 
superintendent in charge of tire production 
at the Fisk Tire plant of U. S. Rubber Co., 
Chicopee Falls, Mass. 

Lawrence S. Martz, director of technical 
service, has been appointed assistant to 
the president of Micromatic Hone Corp. 

Jerome J. Raterman, formerly vice presi- 
dent and treasurer, has been named execu- 
tive vice president of Monarch Machine 
Tool Co. Martin J. Luther, Chicago branch 
manager, has been appointed general sales 
manager, and Kermit Kuck, Newark, N. J., 
branch manager, has been made chief en- 
gineer. 

S. D. Mahan, formerly director of adver- 
tising and promotion for the war bond 
program of the Treasury Dept., has been 
appointed director of advertising and pub- 
lic relations of the manufacturing division 
of the Crosley Corp. 

William H. Herron, formerly assistant 
comptroller, has been made comptroller of 
Budd Wheel Co. 

(Turn to page 69, 
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SO YOU CAN SAVE 
MANPOWER REYNOLDS OFFERS 
A COMPLETE SERVICE ON 


FABRICATED : 
PLANE PARTS... 


‘ 
IGGEST WORRY of war manufacturers today | 
i 








is the problem of getting enough good 
help. In the airplane industry this situation is 
particularly acute. It would be worse, except 
for the fact that Reynolds is saving thousands 
of man-hours of airplane labor by supplying 
completely finished parts to every leading man- 
ufacturer of fighting planes. 

Simple and obvious as this service seems to- 
day, it has only been available for three years. 
Reynolds pioneered it . . . built the organiza- 
tion needed to deliver it . . . was the first alumi- 
num manufacturer to supply finished plane 
parts from aluminum sheet. 














Every production man knows that the sav- 
ings are substantial. Besides conserving scarce 
manpower and valuable floor space at the air- 
plane plant, the Reynolds plan does away with 
needless handling and cross-shipping of scrap, 
averaging 30% of every sheet. And this scrap 
gets back into useful aluminum in three days 
instead of three months! 





The Reynolds organization, now operating 
40 plants in 14 states, has been built by this 
kind of progressive, co-operative thinking and 
planning. Reynolds men are constantly search- 
ing for new ways to make aluminum better, and 
make it easier and cheaper to use. If you have 
a problem of any kind in working with alumi- 
num, you will find Reynolds has the resources, 
equipment, and engineering skill to help you 
solve it in the most practical way. Reynolds 


Metals Co., Louisville, Ky. 


ALUMINUM: SHEET of every type 
is available now at Reynolds plants, 
ready for quick fabrication into com- 
pletely finished plane parts of any 
size and type. Save your own man- 
power and floor space for the final 
vital job of quick assembly. 


REYNOLDS 


THE GREAT NEW SOURCE OF 


ALUMINUM 


INGOT - SHEET - EXTRUSIONS - WIRE + ROD 
BAR - FORGINGS - TUBING - FOIL - POWDER 
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General Controls hi-g electro-magnetic valves 
are essential to the fighting effectiveness of 
American aircraft. They are compact, light in 
weight—unaffected by severe vibration and 
operate in any position. They provide posi- 
tive response in vital airplane operations, 
such as propeller feathering, wing flap, land- 
ing gear, anti-icing and temperature controls. 


Because they are vibration-resistant, hi-g 
valves can be engine-mounted on aircraft as 
well as on trucks, tractors, tanks, ships, loco- 
motives, graders and other moving equip- 
ment simplifying plumbing, saving materials, 
space weight, time and money. 

hi-g valves are available in a wide range of 
types, handling aromatic or domestic gaso- 
lines or vapors, air, steam, water, hydraulic 
and lubricating oils and anti-icing fluids under 
pressures up to 3000 lbs. or more. Write for 
your copy of complete descriptive bulletin. 


*TRADE MARK— hi-g indicates positive operation in any posi- 
tion, regardless of vibration, change of motion or acceleration. 


0 
go 





GAS CONTROLS 


General Controls also make 
controls for stationary equip- 
ment, such as furnaces, circu- 
lators, range and water heat- 
ers, radiators, commercial and 








industrial coke and bake ovens, 
dryers, etc. Among these con- 
trols is the B-60 Series, which 
offers these features: 

1. Automatic—Safe—Silent— 
Completely Self-Operating. 

2. Compact, tamper-proof cov- 
er, securely held. No external 
gas ways. 

3. Integral pilot valve assem- 


bly—accessible, easily tight- 
ened, rigid vent connection. 
4. Strong hi-tensile iron valve 
bodies—Top seating pressure 
and capacities. 

5. Securely-locked binding 
posts. 

6. All valve parts sealed—Au- 
tomatic shut-off—Trouble free 
—No bleed gas. 





ime Manufacturers of Electro-Magnetic and Temperature 
Gael her inate te FaSeokae Producers of Automatic Pressure, 
em perature and Flow Controls 
BOTALLENAVENUE, GLENDALE 1, CALIFORNIA 
BOSTON @ NEW YORK @ PHILADELPHIA @ eeteett 
CHICAGO @ CLEVELAND @® DALLAS @ DENVER @ SAN FRANCI 





Many Electrical Devices 
Developed for Aircraft 


Precision of control, automatic operation, fire power, 
range, altitude, and speed of America’s aircraft all were 
enhanced by electrical developments of 1943, Gay Bartlett 
of General Electric Co. states. An amplidyne drive and 
control system was developed to fit the needs of power- 
operated gun turrets. With the advent of the large new 
super-bombers which have been announced in recent 
months will come radically new all-electric armament 
systems, consisting of a multiplicity of turrets. 


An electric-hydraulic automatic pilot system utilizing 
standard hydraulic parts, developed at the request of 
the U. S. Navy Bureau of Aeronautics, was flight-tested 
and put into production. Any pitch, roll or yaw of the 
airplane causes a signal from the electric pick-offs asso- 
ciated with the special gyroscopic instruments. This elec- 
tric signal is amplified and converted into hydraulic power 
which moves the control surfaces to bring the airplane 
back to its correct altitude and course. 


For high-output airplane engines there was developed 
and put into production a new ignition system particu- 
larly designed for high-altitude operation. It consists of 
two magneto units, together with an aircraft-engine igni- 
tion-shielding assembly, mounted on the nose of the en- 
gine. 


Particular emphasis was given during the year to new 
devices for a-c electrical systems. There were new a-c 
generators of large capacity, and weighing less than 2 lb. 
per kw; remote and locally operated circut breakers were 
developed for 4000-ampere interrupting rating at 120 volts 
at high altitude; and, to provide standby d-c power in a-c 
powered planes, a novel rectifying unit was constructed. 
An automatic temperature control was devised for en- 
gine heads, oil coolers, and similar applications on large 
aircraft. The demand for remote positioning of throttles, 
regulating devices and flaps of very large airplanes was 
met by having a motor do the actual work, with the 
motor caused to change its position at the request of a 
small pilot controller in the cockpit. A motor unit em- 
ploying a “ball-bearing screw jack” was developed to 
operate landing gears, flaps and other control surfaces; 
and an ingenious torque-limiting device was introduced 
into the gear train furnished with drives for motor-op- 
— mechanisms such as landing gears and landing 

aps. 


Among the year’s new instruments for aircraft appli- 
cations were four incorporating electrically driven 
gyroscopes: a horizon indicator, a direction indicator, 
horizon control, and directional control, the latter two 
beng the “brains” of the new automatic pilot already 
mentioned, as well as indicating instruments for the 
human pilot. Gyroscope rotors previously were driven 
by air pressure, through either a venturi tube or vacuum 
pump; electric drive provides a constant speed of rota- 
tion independent of altitude, air density, or temperature, 


so that consistent performance is obtained under all con- 
ditions. 


Another aircraft measuring equipment was a new ratio- 
type temperature indicator used in conjunction with a 
new resistance-type temperature bulb or detector, to meas- 
ure temperature and pressure of lubricating oil, and 
effective pressure of fuel. 


A device called the temp-turb, developed to control 
automatically the temperature of air flowing in ducts, 
incorporated an ingenious application of the bi-metallic 
thermosensitive element used in automatic household 
irons. It develops considerable power on the windmill 
principle, from the velocity of air flowing through it, the 
power being sufficient to operate valves, shutters, gates, 
flaps, and other mechanical devices to control tempera- 
tures by regulating the velocity of the flowing air through 
a heater, or by adjusting the fuel intake at the heater, or 
by mixing hot and cold air. 
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The Alean Highway 
' was not child’s play 





xide Batteries are specifically designed to crank a Diesel 
Engine under a// conditions. On the Alean Highway, the “short 


to Tokio,” operation of “‘off-the-highway” equipment 





vas required many times at 55° below zero. Not only did they 
to plow through some of the roughest, muddiest country 
his continent but, very often, had to buck snow drifts up | 
» and 6 feet deep. The fact that the road went through 
y ahead of schedule is a tribute to the men on the job and 
equipment they used. 
Many of the bulldozers, tractors, and trucks used on this 
vartime project: were equipped with Exide Batteries. Their 4 
xtreme dependability, long-life, and ease of maintenance con- 
ibuted much to efliciency and speed of that equipment. There 
L 


10 question about the superiority of Exides. Hot or cold, 
or shine... Exides pack tremendous reserve power at 
igh voltages. When you buy an Exide, you Buy to Last. 


lake care of it and Save to Win 








Follow these four simple rules 
for battery care 





3 Keep the battery fully charged 
but avoid excessive over- 





] Keep adding approved water 
at regular intervals. Most local 
water is safe. Ask us if yours is safe. 


2 Keep the top of the battery and 
battery container clean and dry 


charge. A storage battery will last 

longer when charged at its proper 

voltage. 

4 Record water additions, voltage, 
and gravity readings. Don't trust 

your memory. Write down a com- 




















at all times. This will insure maximum 5 
; : plete record of your battery's life 
protection of the inner parts. 


history. Compare readings. 


| f you wish more detailed information, or have a special battery mainte 
nance problem, don't hesitate to write us. We want you to get the long- 
ife built into every Exide. Ask for booklet Form 2399. 


has 











BATTERIES 
FOR CRANKING 


DIESEL ENGINES 





THE ELECTRIC STORAGE BATTERY COMPANY 
Philadelphia 32 


Exide Batterie 








of Canada, Limit 
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HPM Qlb-hydraulic FAS) 


are Revolutionizind! 


——o 


Se 


A 1000-Ton self-contained H-P-M FASTRAVERSE press for open 
die forging. This revolutionary “all-hydraulic” forging press has 
no steam boiler,accumulator or intensifier. H-P-M radial 
hydraulic pumps are mounted overhead, near the press cylinder. 
This design permits an absolute minimum of piping. Oil is 
used as the hydraulic pressure medium. providing automatic 
lubrication. No operating valve is employed. The press is started, 
stopped and reversed, and its speed changed by varying the 
radial pump stroke. The press operator. by means of a single 
hand lever (remotely mounted) controls all press movements. 


A 5000-Ton self-contained H-P-M FASTRAVERSE press designed 
especially for forging magnesium. This press represents the 
largest self-contained oil-hydraulic forging press ever built. Four 
large H-P-M radial pumps, each with a capacity of 185 gallons 
of oil per minute. generate the hydraulic pressure. Two 400 
horsepower electric motors drive the radial pumps. The H-P-M 
FASTRAVERSE valve built into the cylinder head provides for 
prefilling and exhausting the main cylinder during rapid 
traverse ram movements. This results in pressure build-up in 
a minimum of time. A fast press cycle is guaranteed. 
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WRAVERSE PRESSES 
the Forging Industry: 









The revolutionary and versatile H-P-M 
FASTRAVERSE forging press is being 
widely used in flat die forging, upset 
forging and closed die forging. A single 
H-P-M press can do the work of three 
different machines — drop hammer, 
mechanical upsetter, mechanical forg- 
ing press. H-P-M presses are used to 
forge both ferrous and non-ferrous 
metals with high production efficiency. 
The powerful squeeze of the H-P-M 
FASTRAVERSE press permits proper 
metal flow and advantageous grain 
structure in the finished forging. The 
total elimination of sharp die impact 
has lengthened die life. 

Investigate the advantages of H-P-M 
“all-hydraulic” forging presses. First 
costs are low, maintenance and oper- 
ating costs far less than older types of 
forging equipment. Each H-P-M press 
is completely self-contained, the 
hydraulic pressure being generated by 
H-P-M HYDRO-POWER radial pumps 
with direct electric motor drives. The 
H-P-M closed circuit press operating 
system provides fast press action with 
shockless reversal. 

H-P-M presses are designed and built 
for your particular forging require- 
ments. Write today for complete 
details. 





THE HYDRAULIC PRESS MFG. CO. 
MOUNT GILEAD, OHIO, U. S. A. 


District Sales Offices: New York, Syracuse, Detroit 
and Chicago. Representatives in Principal Cities. 



































A 2000-Ton self-contained H-P-M FASTRAVERSE press for 
closed die forging. Several of these presses were recently built 
for forging the new aluminum cylinder heads for radial aircraft 
engines. The press design is similar to the open die forging 
press illustrated on the opposite page, except the press frame 
consists of ‘a head and bed, spaced by a pair of cast uprights. 
Two preloaded tie rods passing through each upright lock the 
assembly together as one solid unit. The press slide is guided 
by beveled ways on the four inner corners of the uprights 
through adjustable gibs, so positioned as to oppose any twist 
ing of the slide. 
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PERSONALS 


(Continued from page 62) 


cart Pharis, formerly president, has been 
d board chairman of Pharis Tire & 
er Co., Newark, Ohio. He will be 
succeeded by Furber Marshall, formerly 
general manager of the Marshall-Eclipse 
D ion of Bendix Aviation Corp. 
c. F. Runchey, manager of the former 
(rw Peterson Arms Co. plant in Grand 
Rapids operated by the Saginaw Steering 
e Division of General Motors, has been 
ed general manager of the newly 
ed Diesel Equipment Division, which 
is taken over operation of the plant 
Cc. W. Truxell, formerly a member of the 
gineering staff of the Detroit Diesel 
ne Division, has been named chief 
gineer of the new division 
Joseph T. Hartson, executive vice presi- 
ient of Glenn L. Martin Co., has been 
ted president of Glenn L. Martin- 
Nebraska Co., succeeding Glenn L. Martin, 
signed. 
W. E. Worth, director of purchases and 
iffic, has been elected vice president of 
rnational Harvester Co. 
Andrew J. Percival has been appointed 
ndustrial relations director of 
yroscope Co., Inc. 
Michael Gluhareff has been named chief 
gineer and Serge E. Gluhareff has been 
pointed assistant engineering manager 
Sikorsky Aircraft Division of United 
\ircraft Corp. 
George M. Ebert, formerly comptroller 
f the Propeller Division, has been named 
lirector of finance for the Airplane Divi- 
on of Curtiss-Wright Corp., with head- 
quarters in Buffalo. 
L. W. Klein, a vice president and sales 
inager of the Gabriel Co., Cleveland, for 
any years, Was elected executive vice 
resident of the company at a recent di- 
tors’ meeting. 


Sperry 


Aluminum Research 
Produces 25 Alloys 


(Continued from page 33) 
years’ investigation of quantitative 
spectrographic analysis resulted in the 
levelopment of equipment and pro- 
cedures satisfactory for commercial 
use. Today 29 spectrographic labora- 
tories operate on a routine basis at 
\leoa plants. Precision testing methods 
ind ‘standard procedures also have 
been provided for the 28 mechanical 
esting laboratories and 43 analytical 
aboratories of the company. Well- 
nown developments include the Alclad 
type of alloy, Alrok and Alumilite 
xide coating processes, Alzak alumi- 
um reflector, and activated alumina 
that is used as a catalyst carrier in 
i@ manufacture of high octane gaso- 


(he Combination Process, which was 
eveloped at the East St. Louis branch 
fter 25 years of Alcoa research, makes 
ssible to extract up to 90 per cent 
lumina in low grade bauxite in- 
of between 65 and 70 per cent as 
erly. Prior to the war, all of the 
nia produced in this country was 
ned by the Bayer process. In this 
rocess, about one pound of alumina 
ye pound of soda are lost in the 
red mud residue with every pound of 
contained in the original bauxite. 
‘his made it uneconomical to process 
0 tes high in silica. The new 
‘ss takes the red mud residue of 


lanuary 15, 1944 


the Bayer process and after adjust- 
ment of its composition, puts the resi- 
due through a sintering process. From 
the sinter, both alumina and soda for- 
merly lost are recovered economically. 
The practical result of this develop- 
ment is that substantial tonnages of 
bauxite hitherto disregarded as a 
source of alumina can now be made 
available. In addition, the new process 
permits the conservation of the rela- 
tively limited domestic deposits of high- 
grade ores. 

Although the airplane industry now 
consumes about 90 per cent of this 
country’s aluminum, its use after the 
war is expected to be distributed among 
the same industries as during the pre- 








HERE’S YOUR ANSWER TO 


Clecweale Kadi = 


® The form produced by a radius 
dresser is only as accurate as the 
diamond used to dress that radius 
form. It is because Wheel Trueing 
engineers know this—because they 
know the importance of extreme 
accuracy and precision in radius 
forming operations that the diamonds 
used in Wheel Trueing Radius Form- 
ing Tools are selected with the great- 
est care according to the particular 
radius each is to dress. 

But careful selection of diamonds 
alone is not enough! The diamonds 
in these tools are set by experts who 
make certain that each diamond is 
concentric with the shank. And 


war years. The following breakdown of 


aluminum’s distribution in the post- 
war market has been estimated by 
Alcoa: 
Estimate 
after 
Nov., May, World 
1939 1942 War ll 
Transportation (land, 
air and water) .... 29% 63% 34% 
Cooking Utensil ..... 14 1 10 
Electrical Conductor . 10 0 8 
Machinery and Elec- 
trical Appliance.... 15 6 12 
3uilding Construction 8 3 9 
Pe. ee 5 5 5 
Foundry and Metal 
Ae re 4 19 9 
Ferrous and Non- 
ferrous Metallurgy . 5 2 4 
Food and Beverage.. 6 0 5 
General Miscellaneous 4 1 4 






throughout the various manufacturing 
operations, these tools are subjected 
to rigid tests and careful inspections 
by men whose skill, experience and 
engineering knowledge cover the 
fields of industrial diamonds and 
grinding wheels. These men know 
diamonds! They know the production 
man’s problems! They know how to 
design and manufacture tools to 
solve those problems! ; 

Next time you buy radius forming 
diamond tools specify Wheel True- 
ing! You'll be assured of utmost pre- 
cision, accuracy, dependable per- 
formance and money-saving economy. 
You'll get radius forming tools 
engineered to your jobs! 


Other Wheel Trueing products include diamond tools for straight or form dress- 





ing—thread dr 


g—contact gauges—and drill bits for coring or blasting. 


WHEEL TRUEING TOOL COMPANY 


3200 W. Davison Ave. 


Detroit 6, Michigan 
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@ SPEED NUTS are lighter in weight than 
other approved self-locking nuts. Hence 
they are handled easier and faster. They 
permit use of shorter screws thereby saving 
additional weight and assembly time. They 
are widely used with coarse threaded A.N. 
sheet metal screws which weigh less, and 
having fewer threads per inch, require less 
turning. Many types of SPEED NUTS are 


TINNERMAN 


2059 FULTON 
In Canada: Wallace Gernes Co., itd, Hamilton, Ontario 


PRODUCTS, 


ROAD, 


quickly snapped into screw receiving position 
and hold themselves in blind location for as- 
sembly. This eliminates costly riveting of nut 
plates and speeds up assembly operations. 

Many other SPEED NUTS are available 
that combine several parts into one. They 
eliminate unnecessary handling of parts 
and speed up assembly still more. Write for 


summary catalogue No. 185. 


INC. 


In England: Simmonds Aerocessories, Ltd., London 


CLEVELAND, OHIO 








New 
CTT TEL German 
One hundred 





4 new booklet entitled Service Procedure 








for Ball Bearings has been issued by New armed troops, a 
Departure Div. of General Motors Corp. It light tank or a 
‘a tten to give in simplest terms all of three - ton motor 
the steps from dismounting, cleaning, judg- lorry ean be car- 
ing condition, to remounting. It is illus- ried in this giant 

aN trated with drawings and photographs.* transport plane. 
( non Electric Development Co. has Large pieces of 
published a 24-page loose-leaf booklet on i: ? 
Signal System, Cable and Wire Data for cargo, such as 
engineers, estimators, wiremen and elec- tanks or trucks, 
trical industry in general.* are loaded through 

X The Worthington Pump and Machinery the nose door. In- 
Cor has issued several new bulletins, as ternational News 
follow Improved Spray Nozzles; Balanced Photo. 





Monobloc Centrifugal Pumps; Centrifugal 
Pumps, steam turbine drive, Types Dy- 
DEY-DHY-DOY; Balanced Monobloc Cen- 
trifugal Pumps, single stage, sizes 1 to 5 


and Balanced Monobloc Centrifugal Pumps, | 
two-stage.* 
The Tocco Process is the title of a book 
let on high frequency induction issued by 
the Tocco Div., Ohio Crankshaft Co. The 
booklet is well illustrated and is divided 
into chapters on heat treating applications 


that the reader may obtain an under- 
standing of the principles of induction 
hardening, heat treating, brazing and sol- 
dering normalizing and annealing and 
ting for forging and forming.* 
he Youngstown Welding and Engineer- 
Co. has a new 16-page catalog, showing 
photographs of a wide variety of 
welded steel crates, baskets, chains and 
ories which are used in connection 
th pickling, enameling and heat treating 


tions 


geen — - 








G. S. Rogers & Co. has issued Bulletin 
N 2 in its series, Heat Treating Salts 
The Bulletin is on Liquid Bath Carburiz- 
ers 
Moraine Products Div. of General Motors 
published an engineering manual about 
Porex, a unique porous metal produced by 
der me tallurgy. The book is designed 
provide engineering data and basic infor- 














mation essential to the application of 
Porex. The manual describes the product, J 
trates its application as a medium of ? —. eS 
ition, separation, diffusion, flow control hes. es, New GRIZZLY plant 
i other functions. The major portion of sae at ay oe at Paulding—most 
the booklet is devoted to tables, charts and . , 
other engineering data.* modern andefficient 
\ new booklet describing Farrel Meehan- | VW tal L S in the industry! 
ite milling cutter bodies has been issued by | 21 years of STOP ngineering 
F el-Birmingham Co., In It describes } 
uijvantages of designs, tells why Meehanite | 
is most suitable for the purpose and ex- | 
s procedure for preparing the cutter Grizzly moulded brake lining—in by modern machining methods. Its 
es for use and applying the cutting : . 2 
rolls, segments, sets or blocks—is construction results in greater re- 
o> bby = A an o— eg -" the finest product of the brake lin- sistance to wear and, in addition, 
ad Vv “utetic elaing oOvVvs oO. 
ins timely facts on low temperature ing industry! makes Grizzly Brake Lining im- 
ling for fabrication, salvaging and gen- : >i 
aintenance in all types of war indus L b pervious to water; eliminates sep- 
in stwar applications speciz i ini is an asbestos- . , 
Bote 4 _ - : ; e ae — } Grizzly Brake ng 1s arating, swelling and loss of 
ot 1USsSU:s iteres las een ae Sé ’ : 
plify rod selection and use.* friction compound, moulded under 44:00 
le y 5 as en ) yishe ) > ; 
por bag ay _ be = put e h - by the | *» hundreds of tons of pressure into a 
tric Air eater iv. of American 
dry Equipment Co., describing two solid, homogenous body that retains 27 years of experience, plus the 
models of Electromode Industrial Unit be ne ‘ ; 
Heaters. The bulletin describes the con- the same coefficient of friction industry's most modern manufactur- 
—~ See. wae Seeren, oF through its entire life. It is cured ing facilities, are back of Grizzly 
two units. Specifications, drawings 


‘ther data are also outlined.* 

ff-Norton Airplane Wing Jacks are de- 
ed in a new 8-page bulletin issued by 
Duff-Norton Mfg. Co Included are 


ks for every requirement in 


and reduced to precise dimensions’ Brake Lining! 







MANUFACTURERS: The Grizzly Engineering Staff 
will be glad to consult with you on all phases of brake 
equipment and servicing problems. Address: Engineer- 
ing Department at Paulding, Ohio 
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= gear, strut and undercarriage re- 


complete line of DoALL Surface 


g jing equipment, accessories and sup- 
I manufactured by the Savage Tool Co 
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THE POST-WAR BRAKE THAT 


HARNESSES MOMENTUM 


FOR EXTRA BRAKING POWER 





The Lambert Disc Brake is a thoroughly 
controlled energizing brake. Thus to all 
the inherent advantages of the disc type 
brake is added another important qual- 
ity long sought in brake engineering. 
Important other advances are embodied 
in these brakes ... those concerning the 
application of air and hydraulic power 


being especially noteworthy. 


oS 






AIRPLANES 


or ik ert 


AIR ¢ HYDRAULIC ¢ MECHANICAL 


DISC BRAKES 


As a standard equipment brake, the 
Lambert Disc Brake has conclusively 
proven its many advantages...its greater 
safety...its softer pedal...its lower serv- 
ice costs...its equal effectiveness in stop- 
ping backward and forward motion. It’s 
ready now for your engineering depart- 
ment’s investigation and tests. Auto 


Specialties Mfg. Co., St. Joseph, Mich. 


TRUCKS 


J 
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Action of the 
Energizing Elements 
in the 
Lombert Disc Brake 





MACHINERY 
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nursery rhyme except to those 


who realize the tremendous power locked up in every drop 
of water .. . and that many of today’s industrial and 
mechanical miracles had their origin in an idea for ex- 
tracting and utilizing this power. 


Since its inception the Clayton organization has concen- 
trated its research and development energies toward find- 
ing new ways of harnessing the power in water. Results, 
that generally depart from conventional engineering prac- 
tices, have produced new types of equipment that are 
worthwhile contributions to industry and to the war efort. 





Hydraulic Dynamometers — Clayton 
“Turbo Closed System” dynamometers 
provide all the accuracy of the finest 
equipment available, at a fraction of the 
cost and from a minimum of critical 
materials. Sizes from 50 to 4000 h.p. 





Flash Type Boilers — Requiring % the 
space and weighing 4 as much as con- 
ventional boilers, Clayton steam genera- 
tors develop full working pressure in 5 
minutes; are fully automatic; instantly 
edjust themselves to any load; sizes from 


15 to 150 h.p. 





\ Kerrick-Kleaners — Automatically com- 


bining water with heat, detergent and 
friction, Kerrick-Kleaners save up to 80% 
of the man hours otherwise required for 
a wide variety of industrial and avto- 
motive cleaning operations. 





Feathertouch Valves — Harnessing hy- 
draulic line pressure in an entirely new 
way, Clayton valves solve countless liquid 
and pressure control problems; are pos- 
itive in action; eliminate line shock; 
equally adaptable for manual, remote, 
automatic or alternate flow control. 


| | | 


ALHAMBRA 


MANUFACTURING CO. CALIFORNIA 








Obituary 


Charles H. Warner, 71, co-inventor of 
the automobile speedometer and other 
motor accessories, died Jan. 6 at San 
Marino, Cal. With his brother, Arthur 
P. Warner, he founded the firm which 
later became the Stewart-Warner Co, 

Frederick B. Whitlock, 71, sales man- 
ager of Campbell, Wyant & Cannon 
Foundry Co., Muskegon, died Dec. 25 
at Muskegon. 

Jay W. Myers, 48, manager of The 
Studebaker Corporation’s government 
procurement division office in Detroit, 


| died in Doctor’s Hospital, Washington, 


D. C., Dec. 26. Mr. Myers had been 
with Studebaker for 15 years and until 


| the war was the company’s regional 





manager for India. 

Hugh J. Homewood, 49, treasurer of 
Gisholt Machine Company, Madison, 
Wis., and affiliated with the company 
organization for nearly 20 years, died 
at his home on November 7. Prior to 
his election as treasurer of the firm in 
1940 he had served in various capacities 
culminating in his appointment as chief 
accountant and office manager, which 
position he held for 10 years. 

Curtis H. Veeder, 81, inventor and 
manufacturer, died Dec. 28 at the Hart- 
ford Hospital, Hartford, Conn. He was 
the designer of the first electric loco- 
motive to operate in the United States. 
Mr. Veeder, who founded the Veeder 
Manufacturing Co. at Hartford in 1895 
to produce a cyclometer he had in- 
vented, held more than 150 patents on 
mechanical devices. 

Harry Braunstein, 55, formerly direc- 
tor of the Ford rubber plantation in 
Brazil, died Dec. 26 at his home in 
Hendersonville, N. C., after a long ill- 
ness. Braunstein also served as a Ford 
distribution representative in Brazil 
and founded the American Chamber of 
Commerce in that country. 

Nelson Hopkins, 73, former aircraft 
executive, was killed Dec. 23 by an 
automobile in Williamsville, N. Y. He 
was one of the earliest manufacturers 
of motorcycles in the U. S. in 1894-95. 
He became manager of the Curtiss 
Aeroplane & Motor, Ltd., of Canada, in 
1915, directing the manufacture of 
military planes for the British in 
World War I. 

David W. Rodger, 50, vice president, 
secretary and sales director of the Fed- 


| eral-Mogul Corp., died Jan. 4 at his 


home in Detroit. Mr. Rodger had been 


| recently named a director of the ACWP. 


He was active in the NSPA, and served 


| as its president during 1934-35. 


M. T. Mortensen, district sales man- 
ager of the American Foundry Equip- 


| ment Co., died Dec. 15 at Detroit. 





Zimmer-Keller Celebrates 
Twenty-Fifth Anniversary 


Zimmer-Keller, Inc., Detroit advertis- 
ing’ agency, celebrated its 25th anni- 
versary Jan. 3. Walter F. Zimmer, 
company president, and Ralph E. Kel- 
ler founded the firm in 1919. 
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Bendix Aviation 
Ltd. Changes Name 


Bendix Aviation, Ltd., of North Hol- 
lywood, Calif., is now operating as the 
Pacific Division of Bendix Aviation 
Corporation, following recent announce- 
ment of the change-over by Ernest R. 
Breech, corporation president. 

Actually, the change-over from Ben- 
dix Aviation, Ltd., organized seven 
years ago by Bendix Aviation Corpora- 
tion as a California corporation, will 
affect only administrative and legal 
considerations, according to Palmer 





* When called in on a special application motor problem we 
are fully conscious of the responsibility placed on us by the 
manufacturer. In cooperating with his engineers or completely 
handling the problem in our own engineering department, 
we keep constantly in mind the motor characteristics which 
will insure the most successful operation of the equipment. 


Our first responsibility is to design a motor best suited for the 
particular application. This we term thorough engineering. 
Exacting manufacture of the motor, based on long experience 
in the special application field, is our second responsibility 
to insure thoroughly dependable operation of the equipment. 


THE BLACK & DECKER ELECTRIC CO. + Kent, Ohio 


Nicholls, who has been made a vice- 
president of the parent company. 

He and Mel M. Burns will continue 
to play the executive roles in the new 
division, operations and personnel re- 
maining unaffected. Principal reasons 
for the change, Nicholls pointed out, 
were to streamline corporation activ- 
ities and to avoid confusion which has 
existed because of the similarity in 
names of Bendix Aviation, Ltd., Bendix 
Aviation Corporation, Bendix Products 
and other Bendix subsidiaries. Manu- 
facture and sales of the Bendix Avia- 
tion, Ltd., developed line will continue 
under the Pacific Division. 


WHO HAVE 
A 


MOTOR 


PROBLEM 


THOROUGH ENGINEERING 
is the basic factor behind the 
successful operation of this aircraft 
fuel pump motor and many other 
special application motors we have 


designed for all types of equipment. 











FRACTIONAL HORSEPOWER 
SPECIAL APPLICATION 





MOTORS 
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Lieut. Col. Middlekamp 


Succeeds H. L. Vaniman 


Lieut.-Col. John H. Middlekamp was 
appointed director of the Automotive 
Division of WPB, effective Jan. 1, sue. 
ceeding H. Laurence Vaniman, who re. 
signed to become vice president jp 
charge of exports for Fruehauf Trailer 
Co., Detroit. Col. Middlekamp will go 
on inactive service with the Army. He 
has been chief of the wheeled vehick 
section of the production division in the 
Ordnance Dept. Tank-Automotive Cen 
ter at Detroit. 

Col. Middlekamp was commissione 
in the Motor Transport Division of the 
Quartermaster Corps in April, 1942 
After Motor Transport was consolidated 
with the Ordnance Dept., he was trans- 
ferred from Washington to the wheeled 
vehicle section of the Tank-Automotive 
Center at Detroit in November, 1942 
Recently Col. Middlekamp had _ beer 
given the added responsibility of inte. 
grating the civilian truck production 
program for 1944 with the Army’s 
truck procurement program. 

“We will need the utmost cooperative 
effort of all the government services 
and agencies involved, as well as the 
manufacturers, to achieve the 1944 
truck production program,” Col. Mid- 
dlekamp said before leaving Detroit for 
his new position in Washington. 


Gabriel Co. Buys 
Metal Hose Firm 


The Gabriel Co., Cleveland, Ohio, has 
purchased the International Metal Hose 
Co., Cleveland, manufacturers of flex- 
ible metal tubing and gasoline hose 
couplings, according to a recent an- 
nouncement by John H. Briggs, presi- 
dent of the Gabriel Co. Mr. Briggs 
pointed out that there will be no change 
in personnel or policy as a result of the 
purchase. 

William H. Miller will continue as 
general manager of the Metal Hose 
Division of the Gabriel Co. and it is 
also contemplated that he will be elected 
a vice president and director of the 
parent company. 


CALEA DAR 





Conventions and Meetings 


Institute of the Aeronautical Sciences 
Annual Meeting—New York City, 
Jan. 25-2 


American Society of Heating and Ven- 


tilating Engineers — 50th Anni- 
versary Meeting—New York City 
Jan. 31-Feb 


American Society for Testing Materials 
Spring Meeting, Cincinnati, 
Feb. 28-March 


American Society for Testing Materials 
(47th Annual Meeting), New York 
Ce chelcceeee ness June 26 
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Standard Carboloy 
Tool Prices 
Now Generally 
Comparable 
to All Types of 
HE STEADY TNCREASE in acceptance of TMM QU a CMM CL) MULCLCUEC LS 


possible constant improvement in our 
quantity manufacturing technique to the 


point where highly efficient single-purpose 
equipment has been developed for prac- 












































tically all operations, effecting substantial 

economies in our mass production than ever before—your review of Sead fee cevined 
methods. all single point tool turning, price list cover- 
This has made possible a further price boring and facing applications ing 10 Standard 
reduction—effective December 6, 1943—in not at present receiving the Styles, 5 Standard 
the price of single point Standard Car- __ benefits of carbide use—in terms Grades, for cut- 
boloy Tools to a level where they are now of increased production, faster ting steel, cast 
generally comparable, in price, with tools | machining speeds, better finish, yim 

made of ALL types of cutting materials. longer toollifeandlowercost per | 242), Mga 
These new, low prices now justify—more piece produced. | oe 


CARBOLOY COMPANY, INC., 11151 E. 8 MILE BLVD., DETROIT 32, MICHIGAN 
Birmingham - Chicago « Cleveland - Los Angeles - Newark - Philadelphia - Pittsburgh + Seattle - Thomaston, Conn. 
CANADIAN DISTRIBUTOR: Canadian General Electric Company, Ltd., Toronto, Ont. 

FOREIGN SALES: International General Electric Company, Schenectady, N. Y. 
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ALL-METAL SELF-LOCKING NUTS 
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J.5.Planes Increased | 





thanks to this all-metal self-locking nut. 
All types of U.S. Aircraft— 





SELF-LOCKING NUTS 


“OUTLAST THE PLANE” 


BOOTS AIRCRAFT NUT CORPORATION, GENERAL OFFICES, BOOTS PARK, NEW CANAAN, CONN. 
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Civilian Airline Maintenance 


(Continued from page 19) 


A major inspection of engines, land- 
ing gear and the complete plane is 
made after 200 flying hours at the com- 
pany’s overhaul shops at New York’s 
LaGuardia Field. This takes 100 to 
140 hours and 12 men. Two or three 
planes are routed into New York daily 
for major inspections, which sometimes 
are slightly over or under the 200-hour 
mark, A complete overhaul of the 
plane is made after approximately 
5,000 flying hours at the New York 


shops, 
Aeronautics Board approval for 8,000 
hours for 
planes undergo complete overhauls each 
year, 

Engine changes on 
lines’ flagship fleet are made at 750- 
The engine overhaul 
shop at LaGuardia Field is an aircraft 
engine assembly line in miniature. 
proximately 550 engines are rebuilt an- 
accessories, 


hour 


nually, 















although the line has 


most changes. 


intervals. 


including engine 


HOW TO HEAD 
A RIVET IN 
A TUBE 








BLIND RIVETS (>) 








CHERRY BLIND RIVETS are ideal for riveting tubing to elbows, brackets 
or other tubing. Here, short length Cherry Rivets are headed on the inside 


of the tubing. 


The Cherry Rivet is a mechanical blind rivet headed by means of a 
mandrel passing through it. A gun exerts a pulling force on the mandrel, 
expands the shank of the rivet and forms a tulip head on the blind side, 
the head on outside conforming to the radius of the tube. 

If you need to speed up war jobs or are planning new products, get the 


up 


Ar 


CHERRY RIVETS, THEIR MANUFACTURE AND APPLICATION 


complete story on Cherry Rivets now. 
they will save time and money. Give you a better 


Mandrel is pulled into rivet, expands 
shank, forms head on 
blind side. Mandrel is 


trimmed flush 


See how 


job in many types of applications. 


GET NEW HANDBOOK. 
See how Cherry Rivets 
have been proved in air- 
craft. Write to Depart- 
ment A-109, Cherry Rivet 
Company, 231 Winston 
St., Los Angeles 13, Calif. 


ARE COVERED BY U. S. PATENTS ISSUED AND PENDING. 
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TERRY Rive 
Coma 


ANGELES, CALIFORNIA 
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Civil 


About 35 


American Air- 


Ap- 





cowling, motor mounts, lines and con 
trols. A peak of 60 to 70 engines per 
month can be handled. It takes abou 
seven days for an engine to go through 
the overhaul procedure. However, when 
the engines are taken out of a plane 
for overhaul, a new pair of engines ar 
taken from the spare “bank” and jp. 
stalled. In removing carbon deposits 
from pistons and cylinders, American’s 
maintenance experts have substituted 
wheat for shot blasting. This saves 
time, as parts of the piston or cylinde 
that formerly had to be masked fo, 
protection during the shot blasting ca) 
be left uncovered because the wheat 
has no deleterious effect. The same 
wheat also can be used several times 
before it becomes ineffective. 

In a typical recent month, Americar 
Airlines’ overhaul shop rebuilt or ser- 
viced 60 Wright engines, 43  hydro- 
matic propellers, 54 carburetors, 111 
magnetos, 49 starters, 45 generators, 50 
vacuum pumps, 64 fuel pumps, 40 hy- 
draulie pumps, 89 governors, 60 igni- 
tion harnesses, 25 solenoids, 120 con- 
trol boxes, 58 oil regulators and 182 
spare cylinders. Any engineering 
changes, major checks or minor repairs 
are made at the time of the engine 
change. Thus the maxmium number of 
periodic changes and_ engineering 
changes can be accomplished while the 
plane is tied up. The company’s over- 
haul program is designed to provide 
the maximum amount of flexibility. 
Control cable changes, wing remova! 
for inspection and change of hydraulic 
panels are made on the basis of the 
airplane overhaul period, at 750-how 
intervals or multiples thereof. The in- 
strument overhaul department checks 
and tests 180,000 items annually. In- 
struments most frequently serviced art 
air relays, altimeters, voltmeters, 
tachometers, magnetoes and analysis 
cells. Tires are changed at 150-hour 
intervals and brakes relined at 300 
hour intervals. ‘ 

Despite the war, American Airlines 
has maintained the majority of its ex- 
perienced maintenance personnel, ac- 
cording to Joseph F. Martin, director 
of maintenance and overhaul. Some 
difficulty has been encountered in hir- 
ing new men and there is a large turn- 
over of new personnel. New employes 
are enrolled in 30, 60 and 90-day train- 
ing courses at a nearby commercial 
aviation school, during which they aré 
paid learners’ wages. Then they ar 
brought into the shops as junior me- 
chanics. Half a dozen women havé 
been hired in the repair and overhaul 
shops but their employment is moré 
limited due to the types of work which 
they can handle. Women employes 1 
this work first are given aptitude tests 
but nevertheless there has been a 5! 
per cent turnover. A number of wome? 
are employed in the instrument over 
haul department, while the fabric an¢é 
upholstery shop also utilizes womel 
workers. 

Chief mechanics at intermediate an¢é 
base stations are brought into the New 
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Swinging a tray of plug and ring gages from the Homocarb Furnace to the quench tank in a 


ireenfield Tap & Die Corp’s heat-treat. 


Insert shows typical GTD gage. 


HOW HOMO CARBURIZING 


Helps Maintain Quality of Greenfield Gages 


Carburizing of Greenfield Tap & 
Vie Corp.’s thread gages is as truly 
1 precision process as are the various 
nachining, grinding and lapping op- 
‘rations which precede and follow the 
Neat-treatment. For carburizing is re- 
lied on to give the gages the uniform, 
hard surface which will take a fine 
finish, and will also resist the wear to 
vhich even the most careful handling 
ubjects a gage; and the securing of 
this surface is one of the most impor- 
int of heat-treating processes. 


) handle this process with accu- 
and in large volume, GID 
‘ome time ago adopted the Homocarb 
Method of carburizing. The results 
ed may be outlined as follows: 


Gages emerge from the Homo- 
ith Furnace with hardness and 


r-623(15) 


MEASURING INSTRUMENTS 


muary 15, 1944 


depth of hardness well inside the per- 
mitted tolerances, so that tempering, 
grinding and finishing are made easier. 

2. It is extremely easy to check up 
on the progress of carburizing at any 
point in the furnace cycle. 

3. Work may be run in large or 
small batches, as the production sched- 
ule requires. 

4. Gages are not packed for car- 
burizing; more important, they’re not 
unpacked for quenching and hence 
require no handling while they’re hot 
and their threads easily dented. 

5. The various factors which gov- 
ern the furnace operation are under 
automatic control: The carbon source 
(Homocarb Fluid) is uniformly pure, 
and is fed to the furnace at any rate 
desired; temperature is recorded and 






LL. oa > 


TELEMETERS - 


LEEDS & NORTHRUP COMPANY, 4966 STENTON AVE., PHILA., PA. 





A Slogan For Every American 





controlled by Micromax pyrometers ; 
and the time of carburization is re- 
corded. The equipment is thus a pre- 
cise tool which accurately obeys the 
orders of foreman or operator. 
Homocarb Furnaces are widely 
used not only in fine-tool work, but 
in aviation and similar plants where 
quality standards are high and pro- 
duction tonnage is immense. Gears, 
shafts, cranks, struts, shoes, pins and 
scores of other war-needed parts are 
being Homo-Carburized in such 
plants. Regardless of the type of part 
to be carburized, there’s a Homocarb 
for the job, and our engineers are 
ready to help apply it to the specific 
problem. If you wish a catalog, please 


ask for T-623. 





Gages are carburized in trays, as 
shown above; trays are nested to fill 
the Homocarb Furnace; charge is 
then heated in the special Homocarb 
atmosphere, which is created in the 
furnace at any rate the heat-treater 
selects. The gas is swirled past the 
furnace’s electric heaters and through 
the load of gages by a motor-driven 
fan in the bottom of the furnace. It 
carries carbon to every exposed sur- 
face, so that the carburizing action is 
highly uniform. When carburization 
is complete, the temperature is 
dropped to the desired quench point; 
the furnace charge is then quenched, 
gages, trays and all, so that no gage 
is touched from the time it is loaded 
into the Homocarb tray until it has 
been quenched. 

Homo-carburized work can, of 
course, be quenched directly from full 
carburizing temperature if desired ; or 
it can be slow-cooled, either in the 
open or in a_protected-atmosphere 
unit we can supply. 


& NORTHRUP 


AUTOMATIC CONTROLS - 


HEAT-TREATING FURNACES 
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As with any mechanical equipment, de- 


greasers must 


be properly 


xy MEN CAN 
ou HOW 10 GET 





MAXIMUM 


installed, 


operated and maintained. While the 


majority of manufacturers using degreas- 


ers have personnel capable of proper 


handling of the machines, some details 


may be overlooked with a resulting loss 


in operating efficiency. 


Detrex Service Men cooperate with and 


instruct the engineers, chemists and 


operators responsible for your metal 


cleaning. Among the factors which 


they cover are those listed at the right. 


This continuous ‘follow through” is 


available to all 


Detrex customers. 


OPERATING EFFICIENCY 
IN DEGREASING 
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Heat Balance 


Pump and 
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DETREX CORPORATION 











DETROIT 27, 


WAR BONDS-—TODAY’S 
BEST INVESTMENT 











MICHIGAN 









York shops for a week twice a year f 
refresher courses on maintenance. ‘They 
not only learn the latest developments 
in maintenance techniques but also can 
exchange service practices with Ney 
York personnel and with other chief 
mechanics. They are brought in two 
at a time in rotation, being paired with 
a different man each time. Mainte. 
nance manuals are kept up-to-date by 
new regulations which are mailed out 
periodically from New York. These 
manuals are kept by maintenance sv- 
pervisors in the field but they are con- 
sulted regularly by the mechanics. 

United Airlines’ preventive mainte- 
nance system calls for a No. 1 check at 
each refueling point, of which there 
are 40, or after approximately every 
1% flying hours. This is a visual cheek 
of control surfaces, fluid levels, heat- 
ing system and other similar points. 
The No. 2 check occurs before 50 flying 
hours and calls for removal of the en- 
gine cowling, operational check of radio 
equipment and electrical units, a check 
of the lights and hydraulic system and 
inspection and recharging of batteries. 
The No. 3 check at 125-hour intervals 
includes the items in the No. 1 and 2 
checks and in addition the jacking up 
of the plane, removal of wheels and 
tires and inspection of brakes, oil drain, 
replacement of spark plugs, testing 
ignition harness, landing gear and oleo 
struts, removal of floor boards to in- 
spect control cables and accessories. 
The No, 2 and 3 checks are made at the 
line’s major service stations at New 
York, Chicago, San Francisco, and 
Seattle. 

Planes are routed to the central 
maintenance shoes at Cheyenne when 
it is time for an engine overhaul after 
725 flying hours or a major plane over- 
haul every 6,000 hours. The main over- 
haul hangar can accommodate four 
DC-3 planes at once. Wooden work 
platforms or docks which fit around the 
nose of the planes give the mechanics 
easy access to the engines and pro- 
pellers, which can be removed and 
transferred to other parts of the 
hangar by overhead conveyors. A major 
overhaul requires about five days. Vir- 
tually the entire plane is disassembled 
and rebuilt, wings, ailerons and 
stabilizers being removed, instruments 
and radio equipment taken out for 
checking, fuel tanks removed for steam 
washing, cabin furnishings renovated 
and floor boards taken up. After the 
plane is reassembled it is inspected care- 
fully and turned over to a specialized 
crew for flight testing. Test flight 
time has been cut from 90 to 40 minutes 
through employment of these flight test 
specialists, according to F. A. Page, 
superintendent of maintenance. 

The engine overhaul shop employs 
about 80 men and rebuilds 30 to 33 en- 
gines per month. The engines are re 
moved from the plane, placed on tear- 
down stands and disassembled. Ex- 
haust stacks are sent to the sheet metal 
shop for inspection, sandblasting and 
any necessary repairs. Engine mounts 
are inspected and sent to the welding 
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AIR. HOSE COUPLINGS 


@ Whether it's production to meet 

war demands or economical produc- 

tion to meet after the war competition 
plus ‘on the minute” deliveries, you 
need Hansen Push-Tite air hose couplings. 
They're faster, easier to operate and 
leakproof, affording an air savings alone 


amounting to considerable in dollars and 





cents . Rugged enough to stand plenty of 





rough usage without tying up operations for 


’ 4 repairs. Simple and easy to operate, no twisting, 
/ turning or locking. Merely push plug into socket 

it’s connected and locked, air is automatically turned 

on. Easy pull on outside sleeve, it is disconnected, 

plug is ejected and air is automatically turned off. No 


leakage, no wastage of air. Hansen air hose couplings 


can be used on air, oil or grease lines. 
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shop if repairs are necessary. Acces- 
sories go to the accessory shop for 
checking. All engine parts go to the 
cleaning room for immersion from two 
to four hours in a rust preventive cold 
solution. Then they are removed, 
sprayed with oil and dried with hot air. 
Parts are then inspected by Magnaflux 
to reveal any structural flaws. Faulty 
parts are discarded. After inspection 
the approved parts move on to various 
sub-assembly points, where the crank- 
case, cylinders, reduction gears and 
other sub-assemblies are put together 
and move along progressively to the 
final assembly. There the rebuilt en- 
gine goes together on an engine stand. 
Rebuilt engines are moved to test cells, 
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where they are given a six-hour test 
run, being stepped up gradually from 
1,000 to 2,500 rpm. It takes approxi- 
mately five days for an engine to go 
through the overhaul shops. 

The accessory shop tests fuel, hy- 
draulic and vacuum pump equipment on 
test panels especially developed by 
United Air Lines personnel. There also 
is a dual generator test stand, a mag- 
neto test panel, a pressure carburetor 
test panel and a flow type carburetor 
bench. A spark plug core tester de- 
termines if there is any electrical leak- 
age around the micacore. Up to 10,000 
spark plugs a month are cleaned and 
rebuilt in this shop. The propeller 
overhaul shop checks propellers for 


2fog. 
vet } Automotive manufacturers 
sy with the war — including our- 





ai felves—dream sometimes of tomorrow, 
thé Big new car market, the new models. Let this be a 
reminder to put Dole Thermostats on those models, even 


in your dreams. Automotive designers specified motor 
temperature controls in the first place to improve perform- 
ance—a reason which holds good on any model. 


THERMOSTATS 


~DOLE 
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valve company 
Established 1906 

1901-1941 Carroll Avenue, Chicago 12, Illinois 
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balance, adds necessary paint or lead, 
and grinds them to remove small nicks 
and abrasions. 

Filtered air and temperature and 
humidity control prevail in the instry- 
ment shop, where the 58 types of in- 
struments in a DC-3 plane are ae. 
curately checked and calibrated. Ap. 
proximately 500 instruments are ser- 
viced each week by the 26 specialists 
in this shop, six of whom are skilled 
watchmakers. A pressure chamber ig 
used to test altimeters from 1,000 ft, 
below sea level to 20,000 ft. above, 
while tachometers, pressure and 
vacuum gages are checked on appropri- 
ate test panels. Units of the auto- 
matic pilot are tested on a Scorsby 
testing device which calibrates them for 
drift and general efficiency of opera- 
tion. 

The machine shop employs about 30 
men who are engaged in making new 
airframe and engine parts as well as 
repairing old parts. Lathes, drill 
presses, milling machines, shapers and 
grinders as well as a heat treating 
furnace makes this an up-to-date shop 
layout. Hydraulic units of the land- 
ing gear also are serviced here and 
brakes are relined. The sheet metal 
shop numbers 76 employes who work 
on aluminum, duralumin, copper, steel, 
and stainless steel parts, mostly air- 
frame sections from the wings, ailerons 
or tail surfaces. Equipment includes 
power saws, drop hammer, arc, gas and 
electric welding and brazing units and 
a plating and etching setup. Alumi- 
num gas tanks are welded and rebuilt. 
Exhaust pipes, fittings, engine fairings 
and cowling are among the items made 
in the sheet metal section. 

Other sections of the maintenance 
base include the radio-electric shop, 
where radio and electrical equipment is 
overhauled, the battery shop where 
batteries are charged and rebuilt, the 
cabin repair section and the stock de- 
partment, where an inventory of spare 
parts, sheet metal, tubing, tires, cable 
and other equipment is maintained. 

Helping meet the manpower short- 
age, United maintains an eight-week 
school for mechanics’ helpers at Chi- 
cago. Fifteen to 25 men with mechanical 
backgrounds are registered in the course 
each term. 

Service operations on the planes are 
graphically illustrated for the new men 
in the 500-page maintenance manual, 
which is corrected every three months 
to keep it up-to-date on latest pro- 
cedures. Twenty-five maintenance op- 
erations are completely illustrated in 
perspective three-dimensional drawings 
by an engineering artist. This simpli- 
fies the operation for the new mechanic. 
United also employs three-dimensional 
painting to improve maintenance and 
safety in its machine shops. Points of 
operation on machines, such as control 
levers and moving parts, are painted 
light buff. The main body of the ma- 
chine and other parts distant from the 
worker are painted horizon gray, while 
safety devices, like belt and gear 
guards are orange. 
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F.... ALONE could not produce the tough, lean efficiency of 
a fighting Aeroprop. True, fire can toughen its hollow, 
tib-reinforced steel blades, but the Aeroprop is tempered 
in many other ways. 

It is tempered by ceaseless engineering efforts to im- 
prove the very qualities which make the Aeroprop a favor- 
ite among pilots. It is light. Make it lighter. It is strong. 
Make it stronger. Simplify it further. 


Che Aeroprop is tempered in production where thou- 
sands of craftsmen build it to finest precision standards. 


It is tempered in the test house where endurance runs 
test each performance factor under combat conditions. 


it is tempered at the battle-fronts where Aeroprop tech- 


i 





nicians observe, check, and report the facts that can be 
used in building tomorrow’s Aeroprops. 


Yes, from drafting board to combat, the Aeroprop is 
tempered for flight—in the heat of furnace fires, in the 
minds of engineers, in the hands of skilled craftsmen, in 
the service of a host of pilots who fly for Victory. 


Keep 'Em Flying! 
| “ 2 or 
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BONDS! 


BUY 


In War and Peace, Propeller 
Production at its Best! 


GM 


yew AEROPRODUCTS DIVISION * GENERAL MOTORS CORPORATION * DAYTON, OHIO [torn 


VICTORY 








4000 TONS EXTRUSION PRESS WITH . 
1500 TONS PIERCER FOR LARGE TUBING, 
-} ou lel, b-w\, lel. tele) 


a4?) 210) od 01 5 t- ee Tot 


ENGINEERS CONTRACTORS 


HYDRAULIC PRESSES - ROLLING MILLS 
STRETCHERS - PUMPS - ACCUMULATORS 


570 LEXINGTON AVENUE NEW YORK oan. a 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 

















’ New Products for Aircraft 
(Continued from page 46) 


industrial use in the pumping of light 
fluids at discharge pressures up to 150 
P.S.1. 

The new Series “K” is a direct drive, 
rotary vane type and conforms with 
new AN envelope dimensions. It pro- 
vides accurate metering of fluid from 
two discharge outlets, thus making it 
possible to deliver identical quantities 
of fluid to two different locations at the 
same time. 

Available at present for production 
quotations in the following capacities: 
95 GPH dual outlet; 5.0 GPH single 
outlet; 4.0 GPH dual outlet; 8.0 GPH 


rent continuously, and will ultimately 
trip at 125% of rated current in an 
ambient of 25 deg. C. (77 deg. F.). 
The actuating element in the circuit 
breaker is the snapacting Spencer Disc 
which provides a positive make and 
break, and is said not to be affected by 
motion, vibration or shock encountered 
by aircraft and other mobile equipment. 

The circuit breaker can be had for 
trip-free or non-trip-free operation. In 
the trip-free arrangement, the circuit 
breaker is free to open irrespective of 
the maintenance of the handle in the 


closed position. In the non-trip-free 
arrangement, the operator can override 
the action of the circuit breaker-relay 
from the control panel. 

These circuit breakers are available 
in three frame sizes with current rat- 
ings from 35 to 200 amperes for cir- 
cuits up to and including 30 volts DC 
or 220 volts AC. 


Alco Hydraulic Fuse 


A new automatic safety shut-off 
valve for airplane hydraulic systems 
has been announced by the Alco Valve 
Co., St. Louis; manufacturers of auto- 
matic control devices. Known as Type 


single outlet; 15.0 GPH single outlet, | 


and 30.0 GPH single outlet. Capacities 
are nominal values for a discharge 
pressure of 20 psi and 3 in. Hg inlet 
suction head. The pump is capable of 
continuous operation at a discharge 
pressure of 100 psi. Designed for oper- 


ating temperatures as low as —80 deg. 


F. It is provided for 24 volt AC-DC 
operation. 

Additional capacities from .6 GPH 
per outlet at pressures up to 500 Ib. 
per square inch and for operation at 
temperature ranges from minus 30 deg. 
to plus 300 deg. F., and provision for 
AC-DC operation at 6, 12, 110, and 220, 
subject to specific application request 
and development. 

Illustrated is 2.5 GPH dual outlet 
24 Volt DC Series “K” metering unit, 
weight 2.65 Ib. 


Klixon Remote-Control 
Circuit Breaker 


The new Klixon, D-7229, D-7230, 
D-7231, Remote-Control Circuit Break- 


ers of the Spencer Thermostat Co., | 


Attleboro, Mass., are designed for the 
operation and control of any remote 
electrical load. They indicate circuit 
operation and can be reset from a con- 
trol panel. 

The Remote-Control Circuit Breaker 
is calibrated to precision tolerances and 
will carry at least 115% of rated cur- 





Klixon remote-control circuit 
breaker 
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HF40 and designed for the conven- 


Start with the BEARINGS 


SLEEVE 
TYPE 
BEARINGS 
Any Size 
Any Cype 
Any Quantity 





JOHNSON 


SLEEVE BEARING 
625 S$. MILL STREET 


@ Practically every day we read that a new 
record of performance has been established. 
One day it's a plane .. . setting a new mark 
for speed . . . or altitude . . . or distance. The 
next day it's a machine tool... providing 
longer hours of operation . . . with greater loads 
and speeds. These records are possible only 
when the motive unit operates with the highest 
degree of efficiency. 


Before any motive unit can operate efficiently 
it must be equipped with the correct type of 
bearing for each application. That’s where we 
come in. For more than thirty-five years we 
have helped manufacturers of all types of 
equipment select the bearing that will deliver 
the greatest performance. 


At the present, all of our manufacturing facili- 
ties are engaged in the production of sleeve 
bearings for armament. But our advice and 
counsel is available. Simply write us and a 
Johnson sales engineer will call on you... at 
your convenience. 


BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 
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New Alco 
hydraulic fuse 





tional airplane system as a means of 
preventing loss of hydraulic fluid from 
ruptured lines or fittings caused by 
gunfire, fatigue due to vibration or 


other reasons, it can be applied as one 
unit for each four-way valve or it can 
be applied as a single unit for the en- 
tire hydraulic system of the airplane. 

The former application is entirely 
automatic, but the latter requires that 
the pilot isolate the ruptured part of 
the system by restoring the particular 
four-way valve to the neutral position 
and then re-set the fuse to allow oper- 
ation of the remainder of the system. 

The device weighs only 1.8 lb. and 
measures 5% in. by 25 in. The major 
operating parts consist of a spring- 
returned displacement piston, a bal- 
anced pressure poppet, a balanced re- 
turn poppet, a by-pass valve, and a 
re-set lever and cam. 





DON'T LET 
THE CHIPS 


More production means more chips — more 
dirt — and more dust in your plant — more 
people working and fewer people to 
clean. And you can't let the chips fall 


where they may. 

Spencer Vacuum is helping build 
planes, guns, and tanks in a dozen 
ways. It keeps debris off the floor, 



















dust off the walls and the work, and I Aig ob RO 


dirt out of the machinery. It is ideal 
for bench cleaning, or for re- 
claiming valuable materials such MOM 
as metals, powders or fibres. us 

It cleans the product — be- =F 
tween processes — before ~~ i 
painting — before delivery. ‘e) Le : 


The Spencer Portables 


a 
~/ 
Standards. Stationary Jig 


systems also made up to Me™ 


shown on this page are 





100 horse power. Ask 
for Bulletin No. 125. 
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SPENCE p WI Xe TUN 


CLEANING 


THE SPENCER TURBINE COMPANY, HARTFORD, CONN. 





For Removing 
Gummed Paper from Plastic 


For removing gummed paper ‘rom 
plastic glass sheets and formed parts. 
a new chemical compound,  1'ureo 
Plasti-Clean, is offered by Turco I’rod. 
ucts, Inc., of Los Angeles. 

To remove the tightly glued masking 
paper which covers sheets and formed 
parts when they are delivered from the 
manufacturer, the sheets and formed 
parts are simply soaked in a tank ful] 
of the compound until the gummed 
paper is loosened and then it is easily 
peeled off. Turco Plasti-Clean is recom. 
mended for Plexiglas, Lucite, Plasta- 
cele, Acetate, Pyralin and all transpar. 
ent plastic glasses. 


New Spring-Lock Fastener 


The Elastic Stop Nut Corporation of 


America, Union, N. J., has acquired 
world rights to a new _ spring-lock 
fastener invented by Dr. E. L. Mack. 


It is a lightweight unit of rugged con- 
struction particularly suited for hold- 
ing the engine cowlings of high-speed 
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CROSS SECTION SHOWING ASSEMBLY IN LOCKED POSITION 


New spring lock fastener of Elastic 
Stop Nut Corp. 


war planes and is said to meet Army 
and Navy specifications. 

In addition to its important uses on 
airplanes, this fastener, it is pointed 
out, is suited to many postwar com- 
mercial applications, such as access 
plates on farm machinery or panels on 
motor trucks. 


Train “Floating” Rides 
From Servo-Mechanism 


Servo-mechanism principles that en- 
able American tanks to fire on the run 
with such devastating effect quite pos 
sibly will provide “floating” rides in 
high-speed trains and other vehicles, 
according to Westinghouse engineers: 
Actual development work on these aP- 
plications has been started. Calcula- 
tions show that the power required to 
stabilize the vertical movement of 4 
railroad coach is only about three 
horsepower. The mechanism necessary 


tc accomplish this is small enough 


fit into an over-night bag. 
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FASTENING COVER PLATES 
.-- QUICKLY 






EXPLOSIVE 
RIVETS 





HERE access hole cover 
plates are to be perma- 
nently attached, Du Pont Explo- 
sive Rivets permit doing the job 
juickly and easily. 
The plate is clamped in posi- 
ion. Holes are drilled and Ex- 
slosive Rivets are inserted in 


them. Then the tip of an elec- 
trically heated Du Pont Riveting 


Iron is applied to the rivet heads 


and ... that’s all there is to it. 


The iron fires a tiny charge 
concealed in the shank of the 
rivet. This forms a strong, blind 
head, securely setting the rivet 
in place. 

Riveters can readily set from 
10 to 20 Explosive Rivets a min- 
ute... and when attaching per- 
manent cover plates, they can 
reduce costs and save time by 
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UNEXPANDED 





EXPANDED 
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Another typical job 
for Explosive Rivets 


as much as forty to fifty per cent. 

Look into this modern way 
of blind riveting. Determine now 
where Du Pont Explosive Rivets 
will save you time and money. 
Write for folder, “How to Use 
Du Pont Explosive Rivets.” 
E.1I.du Pont de Nemours & Co. 
(Inc.), Explosives Department, 
5494 Nemours Building, Wil- 
mington, Del.—5-238 General 
Motors Building, Detroit, Mich. 
—5801 South Broadway, Los 
Angeles, Calif. 
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EXPLOSIVE RIVETS 


The one-piece blind fastener 
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This is a true story of one 
of the many contacts made 
by Square D Field Engi 
neers which have resulted 
in increased production or 
reduced costs 





“Getting production up 5007 is one thing 
—keeping it up is something else again!” 


‘Animal oil is vital to industry—for lubricating cutting, drilling and 
boring machines. That’s why WPB asked us to increase our output 
500%. We’ve done it . . . but we can’t hold it because of breakdowns. 
We’ve had as many as twelve motor failures in a month and every 
failure means temporary plant paralysis.”’ 

That was the problem a manufacturer put to a Square D Field 
Engineer. The Square D man studied the plant’s electrical system and 
designed a new system with adequate capacity for the present and 
provision for future expansion. He recommended individual motor protec- 
tion and circuit breakers for modern power and lighting distribution. 

With this new installation, the manufacturer not only maintained 
the 500% production increase—he topped it by another 25%! 


Let a Square D Field Engineer Help You 


You'll find a Square D Field Engineer a source of sound counsel whenever 
you are confronted with problems of electrical control or distribution. He 
can help you simplify new jobs and do old ones better. And rN 

backing him up in every Square D plant, are design and engi- } 
neering specialists with complete research and testing labora- 
tories at their command. There are Field Engineers in branch 
offices in nearly 50 principal United States and Canadian cities. 





| ELECTRICAL EQUIPMENT + KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 





DETROIT . MILWAUKEE . LOS ANGELES 





SAE Air Cargo 
Meeting Papers 


(Continued from page 38) 


































will then be available, specifically de 
signed for economical airline operation, 
conforming with CAA requirements, 
and incorporating those design featurgg 
which the air carriers desire. Airlines 
must establish with care their policies 
regarding the purchase, conversion and 
depreciation of transition type aircraft, 
he said, because the new equipment of 
the “Air Age” will render present-day 
equipment obsolete. 


Air Cargo Handling Equipment 
Design Considerations 


By H. W. Anderson, 
Whiting Corp. 


HE program of loading cargo into 
present-day aircraft, most of which 
have side loading doors of varying 
width and threshold heights, can be 
classified into the following eight steps; 
(1) Transportation across the field. 
(2) Raising load to door level. 
(3) Passing through the door. 
(4) Ninety deg turn inside fuselage, 
(5) Travel forward. 
(6) Another 90 deg turn. 
(7) Lateral movement. 
(8) Final positioning and fastening. 
Fulfilling the requirements of steps 
1, 2 and 3 we have had the use of hand 
and motor trucks, monorail loading der- 
ricks mounted on the plane, portable 
derricks and lift forks. A logical se- 
quence was the development of the 
combined lifting and transporting unit, 
a vehicle capable of bringing the load 
to the plane, elevating it to the door 
level and transporting it across the 
threshold. 
For the completion of the loading 
program, two types of overhead hoists 
have been or are in process of being 
applied to aircraft, the most common 
being the monorail hoist supported 
from the ceiling at the center of the 
airplane with hoist traverse being 
fore and aft. From a fixed position, 
such a hoist can serve only a circular re 
floor area or a space that is conical in t 
shape. Generally, the angle of the 
cable with the vertical cannot exceed 
30 deg. In handling cargo items, man- 
power is required to push such items t t 
either side of the centerline. With 


traverse, a space triangular in sectior 
and full length of the compartment - 
could be served. If tiering or double 

decking of cargo is required, this type 


of hoist would not be satisfactory. By 
contrast, a bridge crane type likewis¢ 
traversing the full length of the com- 
partment with a hoist having latera! 
traverse on the bridge would serve 4 
rectangular section of the same com 
partment and would accomplish thé 
tiering operation with no effort on the 
part of the cargo handler. 

(Page 92, please) 
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The ancient Phoenician mariner who first placed his trust in 
mathematical reckoning for guidance over uncharted seas 
would probably feel at home in our modern world. He was 
one of the first to travel the way to the new worlds still to 
be opened by applied mathematics. 

In the field of mechanics alone men of daring imagina- 
tion and mathematical skill often accomplish the seemingly 
impossible. Many a Clearing Press, for example, now regarded 
as a “practical” solution to a production problem, was made 
possible because Clearing engineers had confidence in their 
calculations. 


So even today, figures can be the compass pointing the 
jay to many near and distant destinations. Clearing 
\achine Corporation, 6499 West 65th Street, Chicago 38, Ill. 
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For loading through belly hatches it 
is conceivable to have easily removable 
winches mounted in the plane or to 
have elevators in the floor of a loading 
building to push the load up to the sus- 
pension means in the ship. Overcoming 
the objection to top, bottom or side 
hatch entries, which introduce weight 
penalties, is the recent proposal coming 
from the Glenn L. Martin Co., a clever 
tail loading plane design. 

For larger ships nose loading offers 
good possibilities. Large ships of the 
future will probably have two or more 
decks of which the upper deck will be 
conceivably allocated to passengers and 
crew and the bottom deck or decks to 





freight. The forward end of the fuse- 
lage could have doors opening to these 
freight-carrying decks. A ship brought 
up to the terminal building nose-in 
could then be loaded by a conveyor in- 
stalled in the freight house and ar- 
ranged to roll axially into the fuselage 
through the open nose door. This plan 
will permit the mechanization with 
fixed equipment of all of the first six 
steps. Berthing the ship nose-in toward 
the terminal building will afford many 
other attendant improvements in the 
access for passengers and crew to the 
upper deck and of service operations on 
engines, propellers and leading edges of 
wings. 








Controls Molding Machines 





On the Tabor Power Squeeze, Flask Lift 


Air Cylinder moves the 350 lb. head into 


| 
Molding Machine, a NOPAK Model E, 442” | 


position for the squeeze, then moves it 
back so the finished mold can be removed, 
and a new flask inserted. 





NOPAK Jolt-Squeeze Valves 
are standard equipment on 
many molding machines, 
and may be used in the 
control of other types of 
machine movements. See 
Bulletin 86, 


OPA 
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Eliminating strenuous manual effort from 
this particular machine movement has 
made it possible to employ women on 
these machines .. . has speeded up the 
molding cycle to meet war production 
needs. A battery of these machines is pro- 
duction-molding piston rings for air- | 
planes in a large, well-known foundry. | 
Perhaps NOPAK Cylinder Power can help 


you speed up movements on your ma- 
chines. Write for Bulletin 82-A. 


GALLAND-HENNING MFG. 
2774 S. 31st STREET 


co. 
MILWAUKEE 7, WIS. 


Representatives in Principal Cities 


VALVES and CYLINDERS 
DESIGNED for AIR or HYDRAULIC SERVICE 


A 4303-Y21-A 


Potential Air Traffic 


By Fred Carpi, 
Asst. General Traffice Manage 
Pennsylvania Railroad 
i be 1942 freight revenues derived by 
the four principal surface 


Cargo 
agencies were: 
Millions 
Ne ee aos aivtadad ie ala ae $5,944 
TEs 6 hoe ces eae eee 1,390 
Railway Express ...... 263 
FPOPWOYGEES 6.6. eke 200 


Elimination of the traffic that is 
plainly not within the competitive 
range leaves the following as a rough 
estimate of potential air traffic: 


Millions 
MSs de ahs ace ele 3 anes $339 
OD. Sew bet id i, s-o'c nate 400 
Railway Express ...... 263 
Porwarders .....00+0<s 200 


In the second group is included all of 
what is commonly called “less truck- 
load” or “less than carload”’ traffic. The 
word potential is used in the broadest 
possible sense because the figures in- 
clude a huge volume of lowrated traffic 
paying as little as 1% cents per ton- 
mile, considerable short-haul traffic, and 
a substantial amount of traffic to and 
from points far removed from actually 
operated air routes. 


The Characteristics of Air Cargo 
Transportation 
By E. J. Foley, 


to Vice President, American Airlines, 
Inc. 


Asst 


HE demand for air cargo may re- 

quire four different types of service, 
two of which are related to speed of 
movement between airports, the other 
two tied directly to the handling of the 
cargo at origin and destination. The 
speed classifications may be—first, ex- 
press service, in all probability offered 
on combination passenger and cargo 
planes; and the second, deferred cargo 
such as the service offered by certain 
Latin American air cargo operations 
for some time in the past. It is assumed 
that the express service would move at 
a slightly higher rate than the deferred 
cargo classification. As to the origin 
and destination handling types of ser- 
vice, the first is the service as we al- 
ready know it, providing for pickup 
and delivery. Present practice permits 
the shipper to deliver his product to the 
airport of origin or the consignee to 
pick up his shipment at the airport of 
destination. However, even if they 4o 
provide this service themselves, they 
are still paying the agency for it. The 
second possible service under this head- 
ing provides for delivery and pickup by 
the consignor and consignee 
tively, and in recognition of this service 
reduction a different rate structure 
should prevail. 

Main distribution centers should be 
located in the heart of the city. A few 
large, possibly trailer-type vehicles 
could operate between the main distri- 


respec- 
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~~ 
S0Clight Galle gor your 
* sgeornggen reveals that in the 12 years, 1929- frame - planning 


1941, the nation’s output per man-hour 
increased 34%. The rate is 22% per year com- —- — prc 2 in buy 
pounded. And there is ample evidence accumu- power — released in peacetime — | | 
lating that the rate will advance to at least 4%. increased ian 








































War — the supreme national productive effort 7 rate of ran increase 1 ig? aoe at 

it calls for — accelerates man-hour output. Im- of industrial p im com be yond 
proved production techniques — developed’ in war — carry over reach at least 4% per year — 
into peacetime; the pent-up buying power released after Victory %* Manufacturers must set a goal of Fy in- 
will tremendously stimulate production. a _ high le —_ A geet \ i 

Thus manufacturers who intend to keep step with a high level of pee o Crago tt its reece a) ~ terms of 

) national prosperity — the volume production which means more eat ees Saad in ' Gechechen 

: goods for more people at lowest cost, and security of jobs and of more goods for more people at lowest cost. 

; wages for the greatest number of workers — must strive to ine i Medchink tals == Dhe-ment cdiieisl aes of 
crease their output per man-hour 50% every 10 years. cient — are recognized as the — effective 

| To put it another way, American industry sets a definite national an tna go bone masons ether pees 

| industrial PAR for man-hour output or production — 4% com- rep with the newest and finest ma- 
pounded per year rate of increase. The management of your com- a ee ae fiom y Apo 

: pany can determine its own competitive standing in terms of its 10% of the total forse mh 9» a alia 

: ability to make or break this PAR. in keeping with increased output. 

Every industrial executive knows the key importance of machine oe ¥ machine eat pane ri 
tools in reaching production goals. Machine tools were basic to 1927 to 1937, according to census reports, 
the phenomenal achievement of the American aircraft industry in American manufacturers had only a total of 
aitaining and surpassing the 60,000 plane quota set at the beginning are rbenes ee es ee ili = in 
of the war. The majority of the war industries — all machine tool worth of production annually, 
users — were able to produce at a rate far in advance of the time- tt Tiaissted Phe <the constantly tacrocin 
tebles set for them. output per man-bour equal to approximately 
Manufacturing for peacetime markets is as much of a chal- 50% every 10 years. 

‘age as manufacturing for war. To make better products 

faster — at lower cost — will call for the newest and KEARNEY & TRECKER 
faest machine tools — essential implements of produc- oe 

n efficiency and the increased output that means security CORPORATION : 

jobs and wages. hi _ aes —" 
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bution centers and the airport, carrying 
both the incoming and the outgoing 
cargo in as large single masses as prac- 
ticable, over express highways where 
possible. This program will permit the 
smaller pickup and delivery vehicles to 
operate from more logical centers and 
by operating over useful routes to 
achieve a level of efficiency incompar- 
ably higher than what is believed pos- 
sible if they all originate at the air- 
port. This point tends to reduce the 
importance of the airport’s being nearer 
the city center, for variations in dis- 
tance from airport to city distribution 
centers of from 6 to 10 or even 15 miles 
need not delay cargo delivery by more 





than a few minutes. Nothing is essen- 
tially wrong with the downtown loca- 
tion of accumulation and dispersion 
points at rail terminals. As a matter 
of fact, this location will promote good 
connections for rail-air and air-rail 
shipments. 


Coordinating Air and Surface 
Cargo Transportation 


By Dr. John H. Frederick, 
Professor of Transportation, The University 
of Texas 
oo are three important facilities 

involved in coordinating air and 
surface cargo transportation which 
arise out of the fact that while aircraft 
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STANDARD THREAD 
PLUG and RING GAGES 


The PERFEX GAGE & TOOL COMPANY carries 
75% of standard thread plug and ring gages in stock to 


insure a 48-hour delivery service. 


This announcement is in keeping with PERFEX’s 
new “stepped-up” production schedules. It is just another 
reason why both large and small manufacturers have 
come to recognize PERFEX as a young progressive 
company that has made accuracy its creed for better 


work. 


Because the PERFEX GAGE & TOOL COMPANY 
has specialized in the manufacture of standard thread 
plug and ring gages it is able to fulfill its promises on 
deliveries to those manufacturers who are urgently in 


need of thread plug or thread ring gages. 


Wire or write your order today, sending complete | 
specifications and blueprints. 


—J4-, ES 
e, cat 3601 
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RFEX GAGE 


d TOOL ¢€O. 


GAYLORD _ DETROIT, MICHIGAN | 





The above illustration shows a 
thread ring gage and a cut-away 
view of its locking device. Like 
all PERFEX gages these ring 
gages are made under the per- 
sonal supervision of men who 
have had years of experience in 
precision gage and tool manu- 
facture. Each PERFEX gage is 
checked and rechecked in air- 
conditioned inspection rooms be- 
fore they are shipped. This 
insures extreme accuracy and 
eliminates costly delays in re- 
jects by the customer. 








are the most flexible transportation fa- 
cilities known while in the air, they are 
one of the least flexible when on the 
ground. These facilities are: (1) air. 
ports, (2) handling equipment at air- 
ports, and (3) pick-up and delivery 
services. 

The lack of suitable airports was one 
of the primary retarding factors in the 
expansion of air transport services in 
the United States up to 1941. Of ap- 
proximately 650 municipal airports in 
the United States investigated in 1940, 
not more than 15 per cent were paying 
their way or breaking even. Commer- 
cial air transportation, particularly air 
cargo transportation, is now at the 
point where its continued development 
can be seriously handicapped by lack 
of airport planning. 

When it comes to deciding on who 
shall supply and operate the air cargo 
facilities at the airports, the ware- 
houses, the materials handling equip- 
ment and the like, there is considerable 
ground for discussion. A municipality 
may build the necessary buildings but 
it will be up to the airlines concerned 
or the pick-up and delivery organiza- 
tion to operate this coordinating facil- 
ity. Certainly the airlines will wish to 
avoid investing in handling equipment 
and warehouses wherever possible. At 
one or two prospectively large air cargo 
terminal points, the motor carriers who 
hope to provide the pick-up and deliv- 
ery in that region are planning to joint- 
ly operate the warehouse and handling 
facilities at the airports. Probably the 
greatest opportunity ever presented to 
the motor carrier industry is that of 
coordinating ground and air cargo 
transportation. 


Basic Fundamentals for Packing 

Air Cargo Shipments 

By J. H. Macleod, 

Hinde & Dauch Paper Co. 
A= CarGo INC., a research organiza- 
tion sponsored by the airlines, is 
proceeding with a systematic study on 
all kinds of freight, endeavoring to de- 
velop a body of formulas to be applied 
to various kinds of merchandise as 
easily as you might measure with a 


ruler. One problem receiving full at- 
tention is present methods of pack- 
aging. It is maintained that the heavy, 


costly crates and bulky packages in 
which merchandise is packed for ship- 
ment by rail or sea can be dispensed 
with in air shipments. The savings in 
freight on the box itself are indirect 
benefits to the airlines, but to the manu- 
facturer and the ultimate consumer 
these savings become a definite reduc- 
tion in production costs. 

The wartime service record of the 
corrugated box as a packaging material 
is truly fascinating. Mountains of war 
supplies and Lend-Lease goods have 
been safely transported from this coun- 
try to all parts of the world. 

There is now also available a tough, 
flexible corrugated material which com- 
bines the protecting qualities of corru- 
gated paper with the folding qualities 
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PARTS FOR 
~~ AIRCRAFT ENGINES 


Piston Rings 
Oil Sealing Rings 
Supercharger Rings 
Carburetor Parts 
Machined Aluminum Pistons 
Piston Pins 
Counterweight Cheek Pins 
Machined Magnesium Parts 


M C U AY h 0 a R i S | Cylinder Hold Down Nuts 
is 4 Hardened and Ground Parts 


ALTINIZED | pants ten 
PROPELLER ASSEMBLY 
ce d = T O J ie ‘ N o S$ Machined Magnesium Parts 
Piston Rings 
PISTONS...PINS... EQUIPMENT FOR 
| _ MAINTENANCE OF AIRCRAFT 
HARDENED AND GROUND PARTS Pistons for Oxygen 
Compressor 
Piston Rings for Oxygen 
McQuay-Norris is definitely air-minded. We are Compressor 
now suppliers of precision parts to the world’s ~~ a for tty <M etna 
largest makers of aircraft motors. Our 34 years’ a Ay emp RO RI ‘ 
experience in precision manufacture enables us Piston Rings for Air 
to meet every demand of modern aviation for _ Compressor 


sturdy, unfailing precision parts. Your inquiries 
are invited. 


LANDING GEAR PARTS 


Machined Aluminum Pistons 
Piston Rings 
es 8 BE Hardened and Ground Parts 
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ERE’S another plant conversion in which A-F 





| 
| 


Conveyor Engineers cooperated with a deep | 


feeling of pride and achievement. 


To convey the component cartridge parts in tote boxes 
to remote restricted areas, an A-F Overhead Conveyor 
System, over 12,000 feet in length, was installed. A 
similar, but shorter, A-F Conveyor System also con- 
veys cartridge links. 

This “Scientifically Planned” A-F Overhead Conveyor 
System frees valuable floor space and aisleways for 


A et ys other purposes, while constantly supplying employees | 


with parts “from the air” in an endless stream. 


a conveyor system can be increased to almost indefinite 
lengths by adding additional drives, all operated from 
a central station. 


WHEN YOUR PLANT CONVERTS BACK TO PEACE.-TIME 
PRODUCTION—WRITE A-F 


Since 1901, our engineers have helped hundreds 


~ 


the production of their regular or new peace-time 
lines. Let us help you obtain peak post-war pro- 
duction quickly and efficiently with an A-F Scien- 
tifically Planned Conveyor System and A-F Metal 
—— Cleaning and Finishing Equipment. Write 
today. 


THE ALVEY-FERGUSON COMPANY, 20 Disney St., Cincinnati 9, Ohio 


Affiliated Corporation, The Alvey-Ferguson Co. of California, 
Post Office Box 396, Vernon Branch, Los Angeles 11, California 














CONVEYING EQUIPMENT 


$43 


» Alvey-Ferguson ) 


METAL PRODUCTS CLEANING & FINISHING EQUIPMENT 
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{| iS Equipped with 7 synchronized caterpillar drives, such | 





of leading plants to convert to war, then back to | 






of heavy kraft wrapping paper. It 
wraps and packs at the same time, pro. 
vides tailor-make packages at a jaa] 
saving. In shipment of small odd. 
shaped items this material is ideal, the 
close fit possible with this materia] 
eliminating the use of oversize cartons, 
excelsior and shredded paper for inner 
packing. 


The Use of Air Freighters in Areas 
Not Served by Other Adequaie 
Means of Transportation in 
Northern Canada 
By W. L. Brintnell, 

Aircraft Repair Ltd 

HE aviation industry as a whole is 

thinking entirely of large passenger 
aircraft for global air routes. Few re- 
alize the tremendous importance of the 
development of an air freighter to op- 
erate from developed combination air- 
ports into the hinterlands of the world. 
Much thought should be devoted to the 
design and construction of this type of 
aircraft, as its operation will act as 
feeder lines to the global air routes. 
This is particularly true for all of 
northern Canada, as there is only a thin 
strip of developed country along the 
southern part of the United States 
boundary. We know that the northern 
part of the country is extremely rich in 
mineral and natural resources of all 
kinds. 

Canada was one of the first countries 
to use air freighters. Air freight oper- 
ations have opened up new mining 
areas and resulted in the development 
of railways and road transportation in 
many instances in Northern Ontario 
and Quebec. The average cost of oper- 
ating a medium type air freighter is 
3 cents per pound-mile. It has been 
proven over a period of time that the 
use of air freighters is definitely cheap- 
er, taking all things into consideration, 
than transportation by means of canoe 
in the summertime or dogteam in the 
winter time. 

Planes for this service should be able 
to fly on either wheels, pontoons or 
skiis. They should have a reasonable 
amount of speed, excellent take-off and 
landing characteristics, a long cruising 
range and a large payload. In north 
ern Canada there is no necessity for 
multi-engine aircraft, as lakes and riv- 
ers are provided by nature in the event 
forced landings are necessary. Ail 


| eraft should have sufficient control on 


the instrument panel to be able to fly 
at 120 deg. above or 70 deg. below zero. 





The Boys at the Front 


Like Letters from Home 


WRITE RIGHT NOW 
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CETCHING 


Hats off to construction organizations as well as 
builders whose ingenuity has been responsible for 
those mastodons whose busy roar best symbolizes 
the current progress of the nation. Broadening 
horizons by gouging out new roads, new sinew 
of commerce, as if by magic, we are rightly proud 
of the indispensable part Bendix-Westinghouse Air 
Brakes and just as important Pneumatic Control 
Devices are playing in the outstanding efficiericy of 
these gargantuan units. Truly the pacemakers, as 
it were, for thousands upom thousands of similarly 
Bendix- Westinghouse Controlled commercial units 
which will ultimately use the roads they lay, the job 
they have done willteave an everlasting mark in the 


AVUIERICAS COMMERCIAL HORIZONS 


historical record of the era * Not only have these 
unusual units served magnificently on the home 
front but their relentless power has echoed in the 
most remote corners of the universe as new roads, 
new airfields, in fact a new world, is being born * 
This is only one of the many unusua! fields in which 
Bendix-Westinghouse Air Brakes and Pneumatic 
Control Equipment have served faithfully, safely, and 
economically. You owe it to yourself to investigate 
the countless advantages this equipment holds for 
you. May we suggest you write direct or consult 
your local Bendix-Westinghouse Distributor today. 


BENDIX-WESTINGHOUSE AUTOMOTIVE 
AIR BRAKE COMPANY ... ELYRIA, OHIO 


AND PNEUMATIC CONTROL DEVICES 





















New Assembly System 


(Continued from page 21) 


button light signals installed along the 
line. 
Since employe positions are fixed ina : : 

relatively limited area, everything for End view of fab- 
Py - - rication line. Han- 

the convenience and efficiency of the de éntiete fox eles: 

worker has been built into his work sta- tricity and com- 

tion. All ships are mechanically timed pressed air are 

and move automatically past their overhead. 

workers. Platforms are constructed at 

accurate levels for all sections of 

fuselage and wing assembly and are 


DOES ALL THIS 
WORK FOR YOU 


AUN 'AY/s) 16) 4} 
Lee 


CUTTING IN 
FROM EDGES 
JOGGLES & 
INCREASES . = = @ UTS 000 SHAPES 


8) BEVELS OF ANY ANGLE 







PRECISION 


 @ 4 | HON CLL 
have ever seen. Its revolutionary design and construc- 
. . + - j 
tion give you EXTRA features and many advantages ||@ BEADS & US 
machines—quickly and economically, when provided (* ae 
with the proper attachments. Does not require skilled a ? 
drive that absorbs jolts, it shears without burrs and 
with hair line precision. Cuts mild steel up to 1 inch 
bearings, oil bath gearing, friction clutch, wear re- 
sistant alloy steel parts, result in a unit that decreases 


} | © CUTS REVERSE CURVES 
FAR LESS COST . . a | 

Here, is possibly the most amazing rotary shear you > Te 

over other type rotary shears. Remarkable for its 

numerous applications, it does the work of many 

Operators. Amyone can operate it! Of rugged con- ALL WITH 

struction, with double hardened cutters and V_ belt 

thick, alloy metals in proportion to hardness. Many 

other special features such as anti-friction, high-speed 

operating costs, maintenance upkeep and provides a t 

longer over-all efficiency. Learn how. Get further 

details and specifications 


Write today for 


KLING BROS. ENGINEERING WORKS i be 
1302-A No. Kostner Ave., Chicago 51, Iilinois <n 


KLING ROTARY SHEARS 









part of the permanent structure of 
the line. 

Tubular fluorescent lights are built 
in at intervals throughout both sides of 
the airframe structure, inserted in the 
floor and attached within the fuselage, 
moving with it until it reaches the end 
of the line. Small tools are fixed di- 
rectly over work stations at heights 
necessary to the work involved. Power 
lines operate on trolleys and travel 
with the ship from worker to worker 
all through assembly. Fuselages are 
fitted with electrical junction boxes 
which do not have to be removed until 
the plane is nearly completed. 

Nearly every accessory essential to 
the worker is automatically provided 
throughout this new A-20 “flow-line,” 
and, wherever possible, electric hoists 
and levers are available to lift awkward 
and heavy assembly parts. When 
| fuselages reach the end of the line they 
are power-moved to wing-joining posi- 
tions. Wings are timed to flow at the 
same rate to the attachment positions. 
Completed subassemblies such as tail 
stubs, noses, engines, and cowling are 
supplied by auxiliary overhead feeder 
lines to major plane sections moving to 
| meet them. 

With many of the aisles through de- 
| partments replaced by moving bombe1 
assemblies, new methods of line supe! 
vision were installed to provide for 
offices, room for changing shifts, super- 
vision, lockers, etc. Over the top of 
the “flow-line” structure a network of 
catwalks was built from which supe! 
| vision is made. These catwalks mak: 
|any section of the line easily and 
|quickly accessible to departmental! 
heads in the event of production diff 
culties. 

Among the catwalks at strategic loc: 
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~~ by Lurelle Guild 


Noted Industrial Designer 


The railroad car of tomorrow will make today’s de luxe cars resemble the stage 
coach by comparison. I have designed for one of the country's largest railroads 
a train embodying numerous new and practical features including super-efficient 
heating and cooling systems to eliminate dust, germs and draft. Coach passengers 
will have club car comforts. You'll experience the restful quietness of acousti- 
cally-correct, fabric-coated walls; color-corrected, cold cathode lighting with 
pinpoint lights to spotlight at night the individually reclining seats that will face 
the windows. Your luggage will be safely secured in individual lockers and all 
cars will ere wired for reltnere| and telephone connections. Yes, your War Bonds 


will buy you many delightful experiences on the railroad trains of tomorrow 


Note: The Weatherhead Company, 
Ermeto fittings, made vital part 
in its four plants prior to Pearl Ha 


vices and facilities to this important in 


Viek Thdedividh aN 
Weatherhead 


THE WEATHERHEAD COMPANY, CLEVELAND, OHIO 


Manufacturers of vital parts for the automotive, aviattor 


refrigeration and other key industri PREE: Write on letterhead for 
"Seeds Of Indestey a history of te 
Plants: Cleveland, Columbia City, Ind., Los Angeles Weat facilities and products. 


OFVirich eon eme Mille Mm @lictatls 
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N WAR plants all over the country, Profilometers are at work meas- 

uring the roughness of machined surfaces—on aircraft engine parts, 
shell dies, bearings, and thousands of other parts that go into the 
machines with which we wage war. 

Demands of war have made the Profilometer* a useful gaging 
device wherever machined parts are produced. Why? Because the 
Profilometer, by providing a means of measuring surface roughness, 
enables uniform control of surface quality. 

In time of war, control of surface finish is of utmost importance. 
Time is short . . . the highest production must be maintained. Mate- 
rials are scarce . . . waste must be kept at a minimum. The Pro- 
filometer is helping to meet these requirements. 

vv Profilometer inspection on intermediate finishing operations 
will greatly facilitate final finishing of the part to specified dimensions. 

vv Profilometer readings will show whether parts meet surface- 
roughness specifications. 

% Profilometer inspection can prevent waste of valuable time 
incurred by finishing parts beyond specifications. 

% Profilometer inspection can prevent waste of materials through 
needless scrapping of rejections that can be reworked. 

Thus has the Profilometer proved its value in war-production 
inspection in the saving of materials, time, and money. There is a 
moral here, too, for postwar planners. 


What is the Profilometer? 
The Profilometer is an electronic instrument which indicates the average rough- 
ness of a surface in microinches (millionths of an inch). 

The Profilometer is a rugged self-contained, production instrument designed 
for use in the shop. 

Profilometer readings are given directly on the dial of a meter—no computa- 
tions by the operator are needed. 

With the Profilometer, any workman, with a minimum of training, can obtain 
accurate and consistent measurements, 

The Profilometer with the Tracer supplied as standard equipment will measure 
a large majority of all machined, ground, and finished surfaces. Numerous acces- 
sories are available for measuring in small holes and slots, on gear-teeth, and other 
hard-to-reach surfaces. 

Inquiries revarding your surface-roughness measuring problems will receive 
prompt attention. 


We will be pleased to send you a copy of our recent 
booklet Practical Measurement of Surface Roughness, 
a non-technical discussion of surface-roughness measure- 
ment with a description of the complete Profilometer 
equipment. 


*Profilometer is a registered trademark indicating Physicists 
Research Company's brand of surface-roughness gaging equipment. 





PHYSICISTS RESEARCH COMPANY 


$43 SOUTH MAIN STREET 





ANN ARBOR, MICHIGAN 





tions are supervisors’ offices reacily 
available to workers. Here, too, re 
rows of employe lockers and betwe:n- 
shift waiting areas which effectivy 


ly 
check break-shift congestion on the fac- 
tory floor. 

Since an automatically-paced line 


provides employes with specified work- 
ing areas, each man and woman on the 
line is a clearly defined specialist. A 
squadron of trouble-shooters has been 
set up to handle any kind of produc- 
tion emergency. These men and women 
are especially trained technicians 
capabte of filling any type of job any- 
where on the line, and perform detail 
tasks in balcony work areas. until 
needed on the moving line below. 


Forming Aluminum Alloy 


Sheet Metal 


(Continued from page 31) 


place of the more conventional die, in 
that the die in this case is made by 
contouring the bar itself in rolls. The 
two bars are machined as straight bars 
to the desired cross-section before con- 
touring, as this greatly simplifies the 
machining. The bar may then be 
formed to the desired part contour, 
without springback allowance. A trial 
part is formed which does not have, in 
general, the proper contour due to 
springback. This part is then used to 
correct the contour of the bar in the 
following manner: Measured distances 
between the contour of the trial part 
and the desired contour are used to 
construct a template as shown in Fig. 
9b. The bar is then contoured to this 
new form, and another trial part is 
formed. Frequently the second trial 
part is sufficiently correct to be used 
for production. 

Such a development of a die in the 
form of a bar which can be bent is gen- 
erally much easier and quicker than 
the development of a die in which ma- 
terial must be carefully cut by hand or 
machine. Also, by this method a set of 
rolls may usually be adapted to form a 
variety of extrusions. Obviously, the 
bar which is to serve as the contoured 
member must be more rigid than the 
extrusion. Furthermore, the bar mate- 
rial must be sufficiently formable so 
that it can be bent to the desired con- 
tour. Variations in yield strength of 
the extrusion material will cause varia- 
tion in the contour, as in all other die 
bending methods. 

Further advantages of this method 
are: (1) Simple roll profiles are main- 
tained, (2) Bending may be accom- 
plished about axes other than the min 
mum principal axis, and (3) Angie 
changes between flanges and web or 
between flanges in the cross-section ‘ 
the extrusion may be produced by th 
method. These angles may be vari« 
along the length of the part. 
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Data on 
108 Metals and Alloys 






































Monel (wrought and cast) Silver (pure) 

— “R” Monel, “K” Monel R-T Silver Brazing Alloy 

=F “H” Monel, “S” Monel Easy-Flo Silver Brazing Alloy 

=! Nickel (pure, wrought andcast) Gold (pure) 

= “D” Nickel, “Z” Nickel Platinum (pure and commercial) 
Inconel (wrought and cast) Iridium-Platinum 10% 
Hastelloy A, B, C, D Rhodium-Platinum 10% 
Illium G,R Palladium 
Alcoa 2S, 3S, 17S, 52S, 53S (commercial and hard) 
Alclad 24S Tantalum 

bé | Alcoa 13, 43, 195, 214, 220 Iron (wrought, ingot and cast) 
Let S S e e eee Copper pao _ 

Red Brace Ni-Resist 


(wrought and cast) (standard and copper-free) 


: Ni-Hard 
high b ’ 
how do th ase ellen Samp Sone See low carbon, high carbon 


in b 
Naval Brass (Tobin bronze) Carbon Steel (SAE 1020) 
Admiralty Brass 


9” : Cast Carbon Steel 
metals compare ? ns es ae 


BMengenees Seenae Stainless Steel 304, 309, 310, 







Silicon Bronze 316, 321, 347, 325, 410, 420, 
Phosphor Bronze 5% 430, 446, 312, 330 
Selecting the metal with the right Aluminum Bronze Cast 18 Cr 8 Ni Steel 
combination of properties for a particular apa — Sihdtees tree secu: 
Nickel Bronze (cast) nvar 
job is easier with the new Inco Bulletin Nickel Silver 20% (cast) Cast 28 Cr 10 Ni Alloy 
...’Properties of Some Metals and Alloys” Nickel Silver 18% (wrought), Cast 35 Ni 15 Cr Alloy 
13% (cast), 10% (wrought) 60 Ni 15 Cr Alloy 
No. This booklet won’t solve any complex technical Antes a7 preps — 
problems. It isn’t intended for that. Cure Silcieel 25:08, 59-45 “a Y whens 
: ; ; : Tin Iron Silicon Alloy 
But it does provide a handy, quick comparison of ‘ 
108 metals and alloys, compiled in easy-to-read chart Chemical Lead massed 
form from recent information supplied by the metal Antimonlal Lead ss 
producers, Tellurium Lead 
Approximate composition, tensile strength, yield Soft Solder 50-50, 60-40 
strengtli, elongation, Brinell hardness, density, specific Zinc 
gravity, melting point, specific heat, thermal expansion Zilloy 15, 40 


coefficient, thermal conductivity, electrical resistivity, Der ees, Se 


and tensile and torsional moduli of elasticity are all 
listed. 

You'll find it a convenience and a time-saver. Use 
the coupon below, or a postcard, for a complimentary 
copy or copies. 











. + [ENGSTNIGRELTAWIOYS) - 


WONEL - “KR” MONEL - “S” MONEL - “R” MONEL - “KR” MONEL - INCONEL - “2” NICKEL + NICKEL 
Sheet...Strip...-Rod...Tubing...Wire...Castings 





MAIL THIS COUPON TODAY 
THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Please send me. copies of 
“Properties of Some Metals and Alloys.” 














Name. 
Address________— 

A.&A.1, 1-15-44 
City. P.O. Zone. State. 
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Boeing Die Pierces 976 Holes 


(Continued from page 40) 


of the stock pushers is thoroughly ex- 
plained to the press operator through 
a production illustration dealing with 
the operation of the die, and turned 
over to the manufacturing shop simul- 
taneously with the die. 

The close coordination of holes called 
for a high degree of accuracy in die 
design as well as fabrication. The 
original design was projected in true 
perspective scale by production illus- 
tration, whereby mistakes in design 
and other flaws were caught on paper 


COLOSSUS 
INDUSTRIAL 
PRODUCTS 
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rather than in metal. Construction ac- 
curacy was maintained by drilling all 
critical tooling and punch location 
holes on a jig borer. 

To facilitate ease of maintenance, the 
punches were mounted in two punch 
retainer plates. This simplifies the job 
of grinding the punches as well as re- 
placement, which to date has been ex- 
tremely low. Similarly, the guide pins 
were located on the punch rather than 
the die, to make possible the precision 
grinding of the die plate without neces- 


WYou-Need SLhis New Book! 


This latest abridged text book will give you a new conception of how 


Colossus Products fit into wartime production . 


. . demonstrates how 


these related products can serve you — efficiently in production depart- 


ments — conveniently in purchasing departments. 


The 24 Rhodes engineer- representatives assure you 


quick consultation anywhere in the United States. 
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PUMICE STONE 
ABRASIVES & ROUGES 
SPONGES & CHAMOIS 


45 YEARS OF SERVICE TO INDUSTRY 


JAMES H. RHODES & COMPANY 


“137 West Hubbard Street, Chicago 10, Illinois 
48-02 29th Street, Long isiand City 1, New York 


sitating the removal of the guide pins, 
Another problem involved in the die 
design was the wide variety of gages 
specified by the re-design of the walk. 
way. In order to provide the proper 
punch clearance to minimize the posgsi- 
bility of flaring while punching and at 
the same time still produce a clean 
stripping action, the diameter clearance 
between the punch and the die was com- 
promised, leaning slightly in favor of 
the heavier gages. With D the punch 
diameter, and D, the die diameter, the 
original problem was endeavoring to 
balance the two unequal equations: 
(D+ .0085=D,) = (D+ .015=D,) 
That the final result was a satisfac- 
tory compromise is evidenced by the 
fact that cross sectional photos of 
rivets driven through the series of holes 
show no unfilled sections, and that no 
punches have been broken because of 
improper stripping. Stripping action 
is aided by maintaining the punch 
diameter slightly larger than the shank, 
Because the process in the Boeing 
plant of sufficient size to accommodate 
this large pierce die are of the solid 
bed variety, five slug relief channels 
had to be provided under the die. This 
fact further complicated the problem 
of providing a sufficient amount of 


material in the die plate between the J 


outer and secondary row of holes, on 
either side, and still provide the proper 


clearance for the installation of the 
angle stock, which was to be pierced 
by the secondary row of punches. 


Working to close tolerances and proper 
pre-positioning of stock, precision 
workmanship fulfilled the design at 
these critical points, where .167 in. 
holes are .50 in. apart, on centerline, 
leaving a relatively small amount of 
material in the die “rail” section. From 
the outer extremities of the rail to the 
cutout for holding angle stock there is 
but .67 in. of material. From this ex- 
tremity to the edge of the die hole, the 
material is .316 in., while from the 
angle cutout to the opposite edge of 
the hole the thickness is .186 in. 

The indexing of the different parts 
is accomplished by a_ variety of 
methods. The secondary web and the 
reinforcement angles are controlled by 
the shuttle stock ejector. This makes 
a positive method of indexing, as well 
rapid means of ejecting parts 
from the die. The “T” sections are in- 
dexed against a stock stop block in- 
stalled during the changing of the 
stripper plate which is used for this 
piercing operation. The primary web 
is located in the die by an indexing 
hole. 

It is interesting to note that no mas- 
ter gage or template was used in mak- 
ing the die. The base of all hole loca- 
tion is a dimensional layout on which 
each hole is accurately located in re- 
spect of X and Y axis. A portion of 
the die design, this layout makes pos 
sible the reproduction of any part of 
the die, by drilling all holes on a jig 
borer, properly positioned in respect t 
the X and Y axis. Thus costly master 
tools were eliminated. The inspector 
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The imperative demands of the armed services for 
dil seals to serve in the field under what then seemed unbelievably severe operating 


conditions, was a challenge that our design CHICAGO RAWHIDE 


MANUFACTURING CO. 
and development engineers accepted. Since tate EYE Apaeee 7 Coes ee 


PHILADELPHIA + CLEVELAND + NEW YORK « DETROIT 
BOSTON « PITTSBURGH «+ CINCINNATI 


then much has been learned — much accom- ° 
65 Years Manufacturing Quality Mechanical Leather Goods 
Exclusively and now Sirvene Synthetic Products 


plished in oil seal practice. 

*% The oil seals which will 
eventually be available for peacetime prod- 
ucts will offer the machinery and vehicle 


engineers many new advantages — added bearing protection, greater economy and 





wider adaptability. Keep these facts in mind when planning postwar products. 
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ot production parts was also simpli- 
tied by the die. The aircraft inspec- 
tor checks the die when it is set in a 
press, to make certain it has not been 


damaged, and that the die bears the 
stamp of a Boeing tool inspector, sig- 
nifying that the punches are sharp and 
properly positioned. 


Mack Production for Overseas 


(Continued from page 25) 


on conveyor lines; and chassis 
bly is handled on heavy duty floor 
conveyors. Trucking of raw materials 
and finished parts is handled by means 
of a fleet of Clark industrial trucks of 
several types. 

Initial operations in this plant begin 
with frame assembly—the riveting of 


assem- 


PHOTO BY U.S. ARMY SIGNAL CORPS. 


cross-members and brackets, etc. Most 
of the fastenings are riveted with the 
familiar Hanna which are 
iast and noiseless. However, the less 
accessible fastenings are hot-riveted in 
conventional fashion. Upon completion 
of the frame assembly, the frames are 
transported to the assembly 


squeezers, 


chassis 


QUALITY CONTROL .. . 


at Sterling Aluminum is of foremost impor- 


tance. Our patented molding process as- 


sures uniform high quality. Strict inspection 
procedures are a final check on both ma- 
terials and workmanship. Whether they are 


pistons or some other aluminum parts, let us 


apply these same quality controls to your 
products. 


STERLING ALUMINUM PRODUCTS INC. 


Saint Louis, Missouri 
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line and handled up-side-down fo» the 
installation of springs, axles, and ther 
running gear uits which are mos: ae. 
cessible in this position. 

In keeping with automotive pra 


tice, 
this chassis line is flanked by syb. 
assembly stations on which the various 


running gear units are integrated, jp- 
cluding the rear axle and front axle as. 
sembly lines. Interesting feature at 
this point is a unique arrangement for 
the finish-grinding of brake blocks on 
the axle assembly to assure perfect 
concentricity with the axle shafts. For 
this purpose they have swinging port- 
able grinders which are attached to 
the housing and aligned with the axle 
shafts. The grinding wheel fixture is 
readily rotated around the periphery of 
the brake shoes, simultaneously facing 
the outer surface of the brake blocks. 

Upon completion of preliminary 
chassis assembly operations on this 
line, the chassis is lifted by hoist, 
turned over to normal position while 
in the sling, then transported to the 
final assembly line. Final assembly is 
arranged to follow a logical sequence 
of operations to completion. First 
come the installation of propeller 
shafts, winches and special attach- 
ments, steering connections, suspension 
details, fuel lines, etc. At this stage 
the chassis moves through a_ hood, 
where it takes the priming coat of 
paint. Then follow the installation of 
wiring, engine, radiator assembly, cab, 
assembly of front and sheet metal, gas 
tanks, after which finishing touches 
are made. 

As mentioned earlier, this line is 
flanked by sub-assembly stations on 
which are built up the major units such 
as radiator assemblies, cab assemblies, 
gas tanks, etc. 

One of the large sections of the 
plant is devoted to sheet metal opera- 
tions and is replete with sheet metal 
working equipment—a large battery of 
Verson All-Steel press brakes, punches 
and shears, a huge 300-ton Clearing 
press,.a new outsize Cincinnati shear 
with hydraulic holddowns. This 
partment produces a variety of sheet 
metal parts, including heavy cross 
members, frame reinforcements, bump- 
ers, etc. 

Featured here is a long monorail 
conveyor system. It takes sheet metal 
from the press shop up to the metal fin- 
ishing and paint on the floor above, 
then serves as a feeder line for the 
final assembly conveyor. 

Cab fabrication originates in the 
press shop, where the major structural 
members are welded together in suit- 
able fixtures. The assemblies are spray 
painted here, and rapidly dried in 
infra-red baking tunnels. Then the 
cabs proceed onto an installation lin¢ 
and the wind up on the trim line adja- 
cent to the final chassis assembly line. 

Another small department is devoted 
to the fabrication of gas tanks which 
are completely produced here. The 
baffles are spot welded, the tank lining 
is seam welded all around to make 4 
perfectly sealed assembly. Seam weld- 


de- 
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THE GREMLINS 


“Aircraft landing gear is no place for gremlins,” the heave-ho, is a “laboratory airport.’’ Here simu- 
the way we figure it. lated landing conditions for all speeds and loadings; 
So from the design board, right through the re- for wheels and brakes for all types of ships— 
search, metallurgy and test departments, into manu- trainer to cargo and bomber—are in test day and 
facture and out onto the fields and runways cf the night. Here we accumulate performance records 

world, Hayes Aircraft Wheels and Brakes are giving equivalent to long periods of operation. 
ours and allied forces reliability, easy maintenance With our famed Hayes Expander Tube Brake, as 
and around-the-clock readi- with all our wheels and brakes—our job is supply- 
ness for action. ing aircraft designers and builders—and our army 
The big inertia wheel you and navy air forces—with combat-proved equipment 

see here, giving the gremlins for accurate ground control. 
Peormeanivns Eaten «Sgt Sn 9 2 Shy An 
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LE SLOFL 11D 000 
AIRY OM:IPIME|SSOR 


A precision built product with high alloy forged steel 
- crankshaft, hardened and ground to close tolerances. 


For many years 


Buell has special- 


ized in high speed 


Dept.AA, 2975 COTTAGE GROVE AVE., CHICAGO, ILL. 
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compressors. De- 
signed for speeds 
of 4000, they are 
compact and light. 
Used by R.C.AF. 
Bombers, they are 
proving their reli- 
ability and ena- 
bling us to do 
our part in war 
production. 

















SPECIFICATIONS 
Model 3000AF 3000AM 
Bo re Yq" 1," 
Stroke 7” 4% 
CFM AT 
1728RPM 6 12 
3456 RPM 1.2 24 
Motor H.P. 1/4 Wp 
Size Ht. 7” 81,” 

width 4), 41, 

depth 4 3 
Wt.lbs. 514 31/n 

‘ 


3000 A M 
Wt. 31% lbs. 


BUELL MANUFACTURING CO. 








ing and spot welding throughout he 
shop are done on Taylor-Winfield weid- 
ing machines. 

At the end of the final assembly | ine 
the trucks are driven off the convevor 
and are taken to the test and inspec- 
tion department, where the final 
touches and installation of special 
items are completed and the trucks 
made ready for inspection and road 
testing. 


Light Chassis Assembly 


Five-ton chassis assembly takes place 
in a small building situated three miles 
distant from the main plant group. 
This follows the same procedure as has 
been described in connection with the 
heavy duty assembly except that there 
is no fabrication here, since all sheet 
metal parts and machined parts are de- 
livered from the main plant ready for 
installation. Here, too, the assembly 
line is flanked by sub-assembly stations 
feeding the assembly stages at the 
proper points. 

Adjacent to the assembly building is 
a smaller structure which is used for 
testing and inspection as well as sheet 
metal painting. All sheet metal— 
fenders, skirts, cabs, etc.—is finished 
here. For the small sheet metal parts 
there is a paint spray booth built di- 
rectly at the entrance of a large ceil- 
ing-mounted Drying Systems baking 
oven for drying immediately after 
spraying. Sheet metal is handled on 
a Jervis B. Webb overhead monorail 
conveyor system, carrying the work 
through the spray booth, through the 
Drying Systems oven, then through a 
covered passage to the assembly build- 
ing, where it serves as a feeder line. 


Export Building 


We mentioned earlier that the en- 
tire output of this organization is con- 
signed for overseas duty. That be- 
comes of special significance when the 
visitor observes the activity in the ex- 
port building. Consider the hustle and 
bustle of work in the machine shop and 
in the two major chassis assembly 
plants. In each instance, the vehicle 
has been completely integrated down to 
the smallest detail, painted, -inspected, 
ond road tested—ready to work. But 
when these trucks enter the portals of 
the export building, they undergo a 
startling transformation. 

For here they are torn down com- 
pletely, reverting again simply to 
matched sets of sheet metal and parts 
crated compactly for shipment over- 
seas. When they arrive at their desti- 
nation, another group of assemblers 
will reverse the process, re-assemble 
the parts into vehicles and inspect and 
road test once more. This marks an- 
other of the unavoidable wastes of a 
global war. 

This brief high-spotting of the Mack 
plant has been supplemented with views 
taken in various interesting corners of 
the plant, so as to permit the reader 
to visualize this outstanding operation. 
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THE No. 3-A DUOMATIC LATHE isa full auto- 


matic lathe for the advantageous use of multiple tools in turning 





and straight and angular facing operations. It is particularly adapted 
Oct. 8, 1943 to quantity production of lathe work in small or large lots whether 


Feb. 23, 1943 between centers on an arbor or in suitable chucks or fixtures. 


March 6, 1942 





Write for Descriptive Booklet, No. 601-FL. 


THE LODGE & SHIPLEY MACHINE TOOL CO. 
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Whittle Systems of Jet Propulsion 


(Continued from page 42) 


tion pipe (7) shown in Fig. 








4, and a combustible mix- ' 
ture has been formed. The 
inner wall of the ignition 
pipe (7) is covered with a 
wire mesh in order to pro- 





duce a boundary layer of + 
smaller velocity. A part of \ 
the compressed air (de- 


livery 3% times in excess) 
flows outside the ignition 
pipe (7). 
bustion gas has been given 
up part of its energy to the 
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service without it! 


PROPER BALANCE, timing and 
coordination between skilled em- 
ployees, modern equipment and 
methods, and rigid production 
control are responsible for Accu- 
rate quality and service—to give 
you the springs and wireforms 
you want... when you want them. 


From the specification stage 
through the precision manufac- 
turing operations and the steps 
of testing and inspection, the 
Accurate organization works in 
smooth, production-building bal- 
ance. Accurate engineers, too, are 


ACCURATE SPRING MFG. CO. 
3811 W. Lake St. © Chicago 24, Ill. 
SPRINGS * WIRE FORMS * STAMPINGS 


specially trained to work hand- 
in-hand with your own engineers 
to produce the precise springs or 
wireforms for the job, thus elim- 
inating waste motion, saving time, 
trouble and headaches. 

We know you will like the 
friendly cooperation and prod- 
uct quality which you will find at 
Accurate. When you have spring 
and wireform problems, bring 
them to us. 
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Fig. 5—(Left) Whittle (1936) 


twin propulsion system. 


Fig. 6 — (Above) Two-stage com- 
pressor for twin propulsion system, 


turbo-rotor (17) it proceeds by way of 
the channel and emerges, producing re- 
action, out of the nozzle (6). Fig. 3 
shows among other things, the struc- 
ture of the connection of the compressor 
and turbine in the form of bracket 
arms (47). 

Whittle’s patent specifications of 
March 4, 1936, deal with the twin pro- 
pulsion system shown in Fig. 5. The 
relative wind entering each of the two 
nozzle bodies at E is taken up by an 
axial compressor (50), which is driven 
by a gas turbine (55), through a step- 
up gear (54). The compressed air 
travels in part, down through the re- 
uction nozzles D into a central cham- 
ber (56) connecting the two nozzle 
bodies, where they are still further 
compressed by a two-stage compressor 
(57), (58) of the kind already de- 
scribed and conducted through channels 
(59) into admission chambers (60) is 
rendered combustible by action tur- 
bines (62) which drive the compressor 
aggregate off a common shaft (61). 
The exhaust gases of these turbines 
are conducted through channels (63), 
(64) to the combustion motors already 
referred to and, on emerging from 
these, combine with the air mass flow- 
ing directly through the hollow body to 
form the propulsion jet. Fig. 6 shows 
the construction of a two-stage com- 
pressor, in which the two outer vane 
wheels (77), (79) deliver by way of 
spiral guide channels (85), (86), to 
the double inlets (84) of the central 
high-pressure vane wheel (78). 

In 1936 Whittle also patented a 
thermal jet propulsion system incor- 
porating a gas turbine and a recipro- 
cating engine, the design of which is 
shown in Fig. 7. The system is based 
on two air expansion cycles. The gas 
turbine (37) drives the pre-compressor 
(31) which compresses the intake air 
from atmospheric pressure to an inter- 
mediate pressure, the compressed air 
flowing back to the centrifugal com- 
pressor (35) driven by the reciprocat- 
ing engine (34), where the air is com 
pressed to a higher pressure and flows 
through pipe (36) to the gas turbine. 


The engine intake taps into the pipe 
(36) near the gas turbine (37) where 


it mixes with the compressed air b« 
fore the latter enters the turbin 
(Turn to page 110, please) 
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e AIRPLANE LANDING MATS provide foot- 
ing for aircraft on treacherous terrain. On beaches, 
in cleared jungles, on captured air fields, these 
metal mats make it possible for our fighting air 
force to hammer the enemy from newly gained 
vantage points. 


Pennsalt Metal Cleaner helps speed the output 
of this vital equipment. During blanking, ribbing 
and slotting, paraffin and mineral lubricating oils 
collect on the mats. These must be removed 
prior to painting. 


lhe landing mats are carried on a chain conveyor 
tirough the following sequence of operations: 
lirst, soak cleaning with Pennsalt Cleaner in a 
1200-gallon tank at 212° F.; then a cold water 


























—_ ne PT 
~~ 














sate 
oe ee oe oe 
—rm es —_— — — 














rinse in an 800-gallon tank; finally, a hot rinse in 
an 800-gallon tank containing rust inhibitor. 


To date millions of square feet of landing mats 
have been cleaned with Pennsalt Cleaner with 
highly satisfactory results...This is another 
wartime cleaning job which demonstrates again the 
effectiveness of this famous family of metal cleaners. 


Why not put your metal cleaning problems up 
to our thoroughly experienced staff of 
technicians? No obligation. Write 

fully to Dept. AA. 


PENNSYLVANIA SALT 


——— Ss el 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA., U.S. A. 
New York « Chicago « St. Lovis « Pittsburgh » Minneapolis » Wyandotte + Tacoma 
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Fig. 7—Whittle jet pro- 
pulsion power plant 
(1936) with gas turbine 
and reciprocating 
gine. 


en- 











Thence the expanded gases in the gas 
turbine flow through pipe (38) and are 
discharged into the atmosphere through 
the reaction nozzle at the end of the 
pipe. 

The first successful run of a Whittle 
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Control 
locking type head-which-per- 

mits rapid push-pull adjust- = 
| ment and permanent locking 


by spring actuating button 
G 

control. (B) one of many 
f styles of standard rapid 


push-pull control heads. 
Vernier control head permits 
rapid push-pull 
or rotating micro-fine adjust- 
ment in the same control. 


Write on business letterhead for 
catalog showing complete 
of controls, 
tures 
yours today. 


Arens’ reputation for quality-and dependability is 
your guarantee of satisfactory service when you 
specify Arens to solve your remote control problem. 
Scientifically engineered and incorporating exclusive 
Arens features, each control is produced to give 
years of trouble-free operation. 

Manufacturing flexible and rigid remote controls 
is a business Arens knows well—every unit is backed = 
by over 23 years experience of doing one job well. = 
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power plant was made in April, 1937, 
and in 1939 the British Air Ministry 
placed an order with the Gloucester 
company to develop jet-propelled air- 
craft with Whittle power plants to be 
built by Power Jets, Ltd. The first 
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successful flight was 


made in May, 
1941, and two months later technica] 
data on the development were turred 
over to the U. S. Army Air Forces by 


British officials. An order was placed 
with the Bell company to develop « 
two-engined jet-propelled fighter, which 
was to be powered by Whittle engines 
manufactured by the General Electric 
Co. In September, 1941, General Elec- 
tric received the Whittle engine that 
made the first successful flight in En- 
gland and the first of a number of en- 
gines under construction was ready for 
test in six months. Bell’s experimental 
plane made its first successful flight on 
Oct. 1, 1942. Several hundred success- 
ful flights have been made with experi- 
mental planes in the United States and 
Great Britain. At present the Bell and 
Gloucester companies are making a 
number of these jet-propelled aircraft 
to be used for training purposes in the 
two countries. 


~ 


Automotive Industry as Chief 
Source of Post-War Business 


Automotive parts manufacturers 
still regard the automotive industry as 
their chief source of business in the 
post-war era, but a number of them 
plan to continue the production of air- 
craft parts as a secondary line after 
the war. This conclusion is drawn 
from the recent survey of the Automo- 
tive & Aviation Parts Manufacturers, 
Inc., formerly the Automotive Parts & 
Equipment Manufacturers, Inc., among 
its membership. 


Fairly representative returns from 
60 per cent of, the questionnaires sent 
out, including all the larger companies 
in the association, reveal that whereas 
only 35 per cent of the 191 reporting 
plants were in aviation work before the 
war, 64 per cent expect to remain in 
aircraft manufacturing after the war. 

In rating the importance of their 
post-war work, 171 plants, or 92 per 
cent, ranked automotive parts and 
equipment as their No. 1 job when 
peace comes, while 10 plants, or 5% 
per cent, named other manufacturing 
fields, and five plants, or 2% per cent, 
specified aircraft as their primary in- 
terest. Sixty plants, or 39 per cent, 
named aircraft parts as their second- 
ary choice for post-war manufacturing, 
while 82 plants, or 54 per cent, selected 
categories other than automotive or air- 
craft. 


Only 16 per cent of the 134 plants 
engaged in aviation work today do not 
expect to continue with it after the 
war. Forty-five plants, or 24 per cent 
of those reporting, are engaged more 
than 50 per cent in aviation produc- 
tion, while 66 plants, or 35 per cent, 
have more than half of their current 
business in the automotive classifica- 
tion. Among the plants which expect 
to engage in aviation work after the 
war, 47 per cent did no aircraft paris 
manufacturing before the war. 
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COULD YOUR SEALING PROBLEM 


BE SOLVED WITH 
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Rubber 


(noncompressible ) 


a properties of rubber (natural or 
synthetic) are highly useful in solving 
sealing problems. For example, rubber pro- 
vides resilience, imperviousness to liquids and 
gases, and resistance to corrosion. But all 
kinds of rubber lack one commonly desirable 
characteristic—compressibility. Under pres- 
sure, both natural and synthetic rubber flow 
in all directions where unconfined. 

Cork, on the other hand, is truly compres- 
sible. The air trapped in its cellular structure 
compresses under load, and the volume of 
cork decreases without side flow. When pres- 
sure is removed, cork returns practically to 
normal size. 

By combining granulated cork of various 
particle sizes with various kinds of rubber, 
Armstrong produces many compositions that 


(compressible) 
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Cork Cork-and-Rubber 


(controlled compressibility ) 


possess the desirable properties of both sub- 
stances. These compositions are impervious to 
liquids and gases and provide the right degrees 
of compressibility, lateral flow, hardness, 
and other characteristics for a wide range 
of applications. 

In aircraft and automotive equipment, typ- 
ical uses of Armstrong’s Cork-and-Synthetic- 
Rubber and Cork-and-Rubber Compositions 
include gaskets, packings, seals, valve seats, 
glazing strip, binding tape, cushion pads, 
wingwalk, and anti-skid flooring. 

Cork-rubber compositions are only one of 
many types of materials Armstrong makes for 
use in aircraft and automotive units. For data 
about specific products listed below, 3 
write Armstrong Cork Co., Industrial 
Div., 1501 Arch St., Lancaster, Pa. 





ARMSTRONG CORK COMPANY 


* Gaskets, packings, seals, 


Waterials and Specialties FoR AIRCRAFT AND AUTOMOTIVE UNITS 


used as glazing strip, binding °¢ Felts for vibration-damp- 





January 15, 1944 


piston cups, bushings, and 
valve seats—for gauges, fuel 
lines, meters, hydraulic sys- 
tems, and other equipment. 

¢ Composition roll goods, 
with or without fabric back, 
plain or adhesive-coated— 


tape, cushion pads, anti-skid 
flooring, and gaskets. 

* Tank strap cushions 

¢ Sealing materials for 
specialized aircraft equip- 
ment handling aromatic fuel. 


ing and soundproofing 
¢ Wingwalk materials 
¢ Resilient floorings 


¢ Carburetor floats and 
other fabricated natural or 
composition cork specialties. 
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More Combat Planes 
(Continued from page 48) 


ber than any other aircraft engine 
builder ever made in a single month. 
This mark was achieved just 20 months 
after completion of the first engine at 
North Tonawanda, N. Y. 
Dodge-Chicago plant of Chrysler 
Corp., which is scheduled to turn out 
Wright 18-cyl., 2,200-hp. engines to 
power the B-29, is not yet ready to go 
into mass production, according to 
President K. T. Keller. He said a large 
amount of tooling and preparation have 
been completed and 7,000 machine tools 
have been installed but the plant is still 


not ready for the “big job” ahead. Pro- 
duction of the Boeing-designed B-29 
will reach “full quantity” in 1944, ac- 
cording to a recent announcement by 
P. G. Johnzon, Boeing president. John- 
son also said output of Flying Fort- 
resses by Boeing in 1943 was 143 per 
cent greater than 1942, while December 
output of the B-17s was 92 per cent 
above that for January, 1943. 

Cadillac Motor Car Div. of GM is 
building a motorized assault gun, the 
M-8, which is identical with the M-5 
light tank except for fire power and 
turreé arrangement. The M-8 mounts 
a 75-mm. pack howitzer instead of a 
37-mm. gun. It also has an open top 
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Charging end of an EF continuous chain belt conveyor furnace 
hardening small cap screws. 


Bolts, Nuts, Cap Screws, Etc. 


Uniformly Hard, Tough 


and With Clean, Sharp Threads 


Are discharged continuously from EF scale free hardening furnaces 


In addition to machine screw products, 


many other small and 


medium size parts such as springs, pinions, gears, bearing parts, 
and other products are being treated uniformly and continuously 


in these EF chain belt furnaces. 


The material is loaded directly onto the 
conveyor belt; either manually or by 
automatic feed. Without further at- 
tention it is carried through the fur- 
nace, uniformly heated in a protective 
atmosphere and automatically dis- 
charged to the quenching medium with- 
out coming in contact with air. The 
belt returns within the furnace without 
cooling—no pans or trays are used— 
100% net material. 


These furnaces may be oil fired, gas 
fired, or electrically heated. We build 
them in five standard sizes with capac- 
ities ranging from 300 to 1700 pounds 
per hour. Larger or smaller sizes can 
also be furnished if required. Any s ze 
ean be designed for using the special 
protective atmosphere for scale free 
heat treating for hardening without 
decarburization. 


The Chain Belt Conveyor Furnace is only one of the numerous 


types of production furnaces we build. 
include furnaces for bright annealing both ferrous and non-ferrous 
strip, wire, tubing and other products . 
production heat treatment of tank armor castings, cartridge cases, 
shell forgings, bomb and gun parts, machine gun cartridge clips, 
aireraft and aircraft engine parts, aluminum and magnesium cast- 
ings, and many other products. 











Gas Fired, Oil Fired & Electric 
Furnaces—For Any Process, Prod- 
uct or Production 


Other recent installations 


furnaces for the 


Send for circulars showing EF Chain Belt Furnaces and 
other types of EF Production Furnaces. 


The Electric Furnace Co., Salem, Ohio 










turret instead of a closed one and this 
mounts a 50-caliber anti-aircraft ma- 
chine gun. The M-8 has proved effec- 
tive in the Italian campaign for assault 
action against entrenched gun emplace- 
ments in the hills and machine gun 
nests. Production of these mobile weap- 
ons began in October, 1942. 

Several automotive companies recent- 
ly were congratulated by the Curtiss- 
Wright Corp. for their roles in supply- 
ing parts for the SB-2-C Helldiver, the 
Navy’s new carrier-based dive bomber 
which first saw action Nov. 11 against 
the Japanese at Rabaul. Murray Corp. 
of America, Woodall Industries, Ince., 
Detroit Gear & Machine Division of 
Borg-Warner, Chrysler Corp. and Hud- 
son Motor Car Co. are among the plants 
shipping components and sub-assemblies 
to the Curtiss-Wright plant at Port 
Columbus, Ohio, for final assembly. 
Curtiss-Wright was criticized last July 
by the Truman Committee for not pro- 
ducing a single plane after two years 
at the Port Columbus plant. However, 
the Navy has revealed that 889 major 
changes were made on the original de- 
sign of the Helldiver before it was ac- 
cepted for combat. 

Final cancellation of the contract 
with the Aviation Corp. to produce a 
liquid-cooled aircraft engine was re- 
vealed recently by the Navy Dept., in- 
dicating that the Navy will rely ex- 
clusively on air-cooled engines to power 
its aircraft. Tooling up of a Toledo 
plant of Aviation Corp. to produce this 
new engine was halted last May 15 and 
the plant was taken over by Packard 
in July to produce parts for Rolls- 
Royce aircraft engines. The Navy said 
the engines were intended for a fighter 
plane which subzequently was found 
undesirable. Since the engine was of 
such radical design, it could be used 
only in the proposed plane, so the con- 
tract was cancelled but experimental 
work will continue. 

Eclipse-Pioneer Division of Bendix 
Aviation Corp. is one of the largest 
producers of aircraft instruments and 
parts. It manufactures more than 70 
basic types of scientific aircraft instru- 
ments and engine components at a rate 
of 375,000 units per month in plants at 
Teterboro, East Orange, Hackensack, 
North Bergen, Englewood, Little Falls 
and Hawthorne, N. J. Aircraft engine 
<tarters, generators, air and hydraulic 
pumps, auxiliary power units, flight 
and remote indicating instruments are 
among the items produced. Magnesium, 
aluminum and other non-ferrous cast- 
ings as well as optical lenses and prisms 
alco are made by this division. Five 
new plant structures have been built, 
bought or rented in addition to the nine 
that were in operation at the time of 
Pearl Harbor. Seventy-six types of 
machines were designed and 400 of 
them built at Teterboro to speed pro- 
duction of war goods. New conveyor 
systems were installed at Teterboro and 
East Orange and more than 40 per cent 
of the former hand production opera- 
tions have been made automatic or 
semi-automatic. 
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Wetter 





OIL COOLER THERMO 


Operates to automatically proportion the amount of oil passed 
through the cooler or by-passed directly back to oil tank, to main- 
tain constant oil temperature at predetermined degree. 





Safety release mechanism automatically throws valve into 
safety position, preventing overheating of the oil in event of 
bellows failure. 


This thermostat also acts as an ordinary pressure relief valve to 
protect oil cooler from damage by high pressure when inlet 
pressure exceeds a set value. 


LIQUID COOLED ENGINE THERMOSTAT 


Operation automatically controls amount of cooling medium 
circulated through heat exchanger OT by-passed back to engine,. 
according to engine temperature requirements. 





This thermostat is 80 designed that the valve position is entirely 
unaffected by static pressures in the cooling system, by varying 
pressure drops across the heat exchanger OF control valves, oF 
by changes in altitude. 


FUEL PRESSURE REGULATING VALVES 


Specifically designed for use on fuel systems employing elec- 
trically-driven pumps which may develop relatively high pres- 
sures at low fuel flow. 


The Sylphon Fuel Pressure Regulating Valve No. 703 reduces 
the pressure of the fuel as received from the pump to the pre- 
determined correct carburetor delivery pressure— and maintains 
that pressure within close limits regardless of wide variations. 


* 


The extensive engineering and production facilities of this 
Company are freely offered to assist the Aircraft Industry in 
securing the dependable controls and other bellows devices it 
needs—promplly and in any quantities. 





SYLPHON PRODUCTS FOR THE AIRCRAFT INDUSTRY INCLUDE: 


@ Liquid Cooled Engine Thermostats © Bellows Assemblies for Super- 

@ Oil Cooler Thermostats Charger Controls, Carburetor Con- 

@ Oil Cooler Surge Protection Valves trols, Fuel Injector Controls, etc. 

@ Fuel Pressure Regulating Valves 

@ Damper Controls for Cabin and @ Shaft Seals for Hydraulic Pumps, 
Wing Heating etc. 





THE FULTON SYLPHON CO 


KNOXVILLE, T 

; ILLE, TENNESSEE 
2 PLO ? 
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New Production Equipment ENNAMETAL INC., 105 Lloyd Ave- 


nue, Latrobe, Pa., has developed 


(Continued from page 44) a new type of file made of the hard, 
high strength cemented carbide com- 
Changes in oil viscosity due to tempera Smooth headstock face plate rotation positions used in Kennametal lathe 


ture changes are prevented from influ is assured through the use of anti- and boring tools. Extended service 
encing the accuracy of the feed by an friction bearings and an all multiple trials are said to have demonstrated 
automatic compensating device. V belt drive. The headstock is much that the new Kennametal file will per- 

The grinding wheel guard is mounted lower than previous headstocks on like mit filing speeds of 3 to 10 times that 
stationary on the wheel base with a machines. Ruggedness has been added possible with steel files, and outlast 
hinged side to facilitate changing of to the footstock and, on order, a wheel them 50 to 200 times cutting steels of 
wheels. A hinged hood at the front of truing bar with micrometer adjustment « hardness up to 62 Rockwell C as well 
the guard is adjusted inward as the is built into the footstock base. Also, 
wheel wears down. The coolant nozzle on order, a hydraulically operated foot- 
is designed to minimize spray and is’ stock with foot pedal control is sup- 
carried by a flexible metal hose which plied. All electric controls are within 
will stay in any position. a compartment at the rear of the bed. 













Inset shows portion of 
filing surface actual 
size, unretouched. 


You Know Your 


CLUTCH isRIGHT 
When You 


“Never Know 
it’s There!” 







Kennametal files 





as cast iron and brass at surface 
speeds around 900 feet per minute. The 
maker states that high-carbon, high- 
chromium steels have been filed at 800 
s.f.m., with the files still in good condi- 
tion after three weeks of use. 

At the present time, these Kenna- 
metal files are available in one size, 
called the F76. It is 11 in. long, % 
in. wide, and % in. thick, having a sub- 
stantial filing surface 4 in. long, made 
of grade K4H Kenanmetal (80.6 Rock- 
well C), single cut with teeth at 30° 
shear angle, 40 per mch. Convenient 
grips for the operator’s hands are pro- 


vided. 








Se evenat. improvements and _ special 

features are reported to have been 
incorporated in the high speed friction 
saws of Kling Bros. Engineering 
Works, Chicago. These saws are de- 
signed particularly for cutting steel 
rails, structural shapes, tubes, round 





BORG & BECK 


The Standard Clutch tn Peace ot War! 
BORG & BECK DIVISION &@ 





BORG-WARNER CORPORATION 
LIA LLINO! Improved Kling high-speed friction 
saw 





a 
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DANGER int AMmAsit 


NY G0 lerekex=sans RO MOLOLO MAY OP 
Cylinder Wear: 0.002" 


Porus -KROM | i 


Just how good is PORUS-KROME ? 















operation of PORUS-KROME in these cylinder 
To find out, The Willett Company, Chicago 
contract haulers, had Van der Horst apply 
PORUS-KROME to the cylinder liners of a 


liners that we would like to have some more done.’ 
Cummins-Diesel engine. 


Results like this are convincing American 
Here is the 
given after more than a year’s operation: 


engine users and builders that PORUS-KROME 
answer 
“These PORUS-KROME cylinder liners oper- 


does multiply engine life many times, does make 


rings last longer, does mean more dependable 
operation and less frequent overhauling. 
ated on one of our Petroleum Hauling Trains PORUS-KROME .. . an exclusive Van der 
and at 110,000 miles were checked. At that time 
they showed wear of only 2 


Horst development, fully covered by patents 
2/1000ths of an inch at is available 
the top of the liner. We are so pleased by the 


under license arrangement or 


through three Van der Horst processing plants. 


VAN DER > 
at 


PORUS * ROM 
eliplabapie ifs 


VAN DER HORST CORPORATION OF AMERIC 
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and square bars, and for removing 
risers from steel castings. They are 
made in two styles, down stroke and 
horizontal stroke, and in nine different 
models. The standard friction saw has 
a horizontal blade stroke which is so 
directed and applied that square cuts 
may be made while the pieces rest, 
without clamping, on the work table. 


HE Wales-Strippit Corporation, 
North Tonawanda, N. Y., has re- 
cently brought out the Wales Plate Set 
System for punching holes in flat mate- 
rial. This system combines the use of Wales Plate System for punching 
Walesite Plate Sets with Wales PS holes 
Punch Assemblies and Dies and with it 





EUTECTI 


(Means Lowest Binding Alloy) 


HO) ae Bd ot eed 
WELDING 


NO GENERAL 
PREHEATING 
REQUIRED FOR 


WELDING 
CAST IRON 


pera PROBLEM SOLUTION file, 
How to repair this cast iron ex- Eutectic Low Temperature Weld- 
haust with a color matching, heat ing Alloy No. 14 was tried. Its low 


resistant weld? With high temper- binding temperature (950-1400°F) 
ature, fusion welding there was  liminated risk of stresses, new 


great risk of stresses, new cracks, cracks, and distortion. Many jobs 
and distortion even in the hands require only slight local preheat « 


of the most skillful welder. Bronze Weld has high heat resistence 


the tob seauires a perfect toler Easily machinable + Perfectly color 





























match. matching. 

EUTECTIC LOW TEMPERATURE WELDING ALLOY RODS FOR CAST IRON 

Altay a Purpese Binds at °F Tensile Strength, Lbs. p.s.i Machenabte 
15 | Filling cracks, defects 354°. 600° 1,140 (pressure) Yes 
14 High strength joining 950° - 1400° 48,000 Yes 
1% Joining cast iron to steel 1300° - 1600° 117,000 Yes 
248 | Cast iron not subject to stresses 38,500 Yes 
24 Cast iron subject to stresses 20.30,000 Yes 

oxy-acetylene: Eutectic Nos. 14, 15. 16.| For AC-OC Metellic Arc: Eutectic Nos. 24, 248 














of 43 Eutectic Alloys for every metal and every welding jcb available free upon request. 


36 PAGE “KNOW-HOW” MANUAL H —WRITE TODAY! 
Tells How Eutectic Can Help You! 








holes may be punched in any pattern j 
sheets up to 43 in. x 45 in. with 
minimum center-to-center hole locatio) 
of % in. , 

The Plate Set consists of two plate 
of a plastic material which are hel 
together rigidly by bolts and dows 
pins. By means of master template 
holes are located in the top and botton 
plates of the set for the punch assem 
blies and dies respectively. 

The assembly is made outside th 
press in which it is to be used, thus 
enabling the setting up of one assembly 
while the press is working with an 
other. 


lek wana has been made by 
4 the General Pacific Corporation of 
Los Angeles, Calif., that it has ac 
quired exclusive manufacturing and 
sales rights to the Hydra-Drill recently 
brought out by the L. B. Manufactur- 
ing Company. It is an attachment de- 
vice which produces what is described 
as a controlled automatic fully adjust 





Hyvdra-Drill air operated power feed 
for drill presses 


able power feed for most makes and 
models of drill presses. It is operated 
by air pressure. Adjustable stops per- 
mit adjustments for press operations 
on various types of materials or parts. 
It has a wide range of feed and can be 
regulated for fast drilling of soft mate- 
rials or slow drilling of hard materials. 








*Reg. U.S. Pat. Off, 


| ad OO if ok OF ff [ © 


WELDING ALLOYS COMPANY: 


Originators of the Low Temperature Weldirg Process 


40 WORTH STREET, NEW YORK,13, N.Y. 





"AR BONDS 


continue fo sell 


ARE YOU ) | 
STILL BUYINGS 
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One Mighty Good Reason Why. 

SED UO ROO VINE, 
ws a Dogeone 

Grood Tool! 
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Duro for Dur 








Because Hot Broached Sockets are best . . . Duro- 
Chrome Sockets are Hot Broached. Whatever it takes 
to make the finest tools are utilized in making Duro- 
Chrome tools . 


. . the finest alloy steels . . . electrical 


tempering . . . heat treating accuracy .. . highest 
standards and rigid tests for hardness and torsion. 
Everything known to fine tool manufacture plus a 
quarter-century knowledge of tool design insures that 
all important right feel and action, so prized by good 
mechanics. 


Duro-Chrome tools, today, are being produced by 
the millions for use in war plants and the armed serv- 
ices. Insofar as is consistent with war requirements, 
every effort is being made to provide you with such 
Duro tools as are essential to your production job. 


Duro Metal Products Company 


2649 North Kildare Avenue e@ Chicago, Illinois 


DURO “POOLLS (nse) 


fice Wtechoatuted Bett Feteud 


OVER A BILLION BUILT SINCE I916 
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JESSOP 


¢g 


X-4130 Sheets 


Stainless Steel Bars, Sheet and Plates 


Valve Steel Bars 


Cold Rolled Untempered Strips and 
Sheets in High Carbon, Special Alloy 
and Tool Steels 


Cold Rolled Tempered, All finishes 
in Strips 


Composite Stainless and Composite 
Tool Steels 


Consult us on your requirements for special 
alloy electric furnace steels, in which accuracy 


and quality are of paramount importance. 


JESSOP STEEL 
COMPANY ‘y 


HEAD OFFICE AND WORKS 


WASHINGTON ... PA. 


Warehouses: 
Chicago Cincinnati Cleveland 
Detroit Hartford Toronto 
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The Watson-Stillman 1500-Ton Forming Press 
Aided Production Problem in Aircraft Industry 


With the production of aircraft speeding toward the 6,000-a-month 
goal, many technical problems faced Industry. One was the deep- 
drawing of aluminum alloy (61-S) for the housing or “dome” of 
hydromatic propellers. In the plant of the Worcester Pressed Steel 
Company, this problem was solved with the use of the Watson- 
Stillman 1500-ton metal forming press. During the past three years 
more than three million pounds of sheet aluminum have been fabri- 
cated at this plant. The complete line of Watson-Stillman Hydraulic 
Presses is illustrated and described in Bulletin 110-A. Copies are 
available on request. The Watson-Stillman Co., Roselle, N. J. 


WATSON-STILLMAN 
Hydraulic Machinery and Equgpmeit 


VERTICAL OPENING — 66" 


TROKE — 36” 
DISTANCE EEN COLUMNS=— 40” 
CAPACITY OF STRIPPING CYLINDER= 60 TONS 
° 


M R-75 HP. 

















@ in all weather—on all fronts, America’s Aces 
depend on their engines to pull them through. In 
making crankshafts, gears, propeller shafts, propel- 
lers, landing gears and other forged steel parts for 


these planes, Ladish fights with America’s Aces. 


TO MARK PROGRESS 


\ ARMY 


\ AS 


\\ 


\ 


LADISH DROP FORGE CoO. 


CUDAHY [ “su. |] WISCONSIN 











WHITAKER 

help you with “* 

your wiring 
problems 


eer” 


* 
WIRING HARNESSES 


* 
BONDING JUMPERS 


* 
CABLE ASSEMBLIES 


. 
AIRCRAFT and RADIO 
CABLE PRODUCTS 


~ 


Whitaker 
Can Wire IF 





WHITAKER CABLE ASSEMBLIES are Engineered! 


A 23 year performance record backs up your judgment 
when you turn wiring jobs over to Whitaker. We have 
complete facilities for producing special Cable Assem- 
blies, Wiring Harnesses or Flexible Leads for power or 
lighting. 

All Whitaker Assemblies are engineered to specifica- 


tions... to install with edse...to carry the load...toa 
minimum weight ...to conserve space ... to electrical 
efficiency—and to mechanical perfection. 

In addition to an efigineered wiring service, Whitaker 


also offers a quality line of standard cable products. Write 
and advise us of your needs. 


WHITAKER BATTERY SUPPLY CO. 


Kansas City, Mo. . .. St. Joseph, Mo. . .. Philadelphia . . . Oakland 
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The Vacdraulic Brake Power Booster 


Registered U.S. Patent Office 


Triples the Braking Force of any Hydraulic Brake 
by a new principle of operation 


On even the largest truck or bus using hydraulic brakes, 
a Vacdraulic Booster will enable the driver to brake it 
with passenger car ease. 

The braking power of any hydraulic system is multi- 
plied three or four times by the Vacdraulic Booster. 
When the engine is not running the hydraulic brake 
works in the usual way. 

The Vacdraulic Booster is a small, compact, self- 
contained unit that can readily be installed anywhere 
along the hydraulic line. It has no rods, links or lever 
connections with the brake pedal to be damaged or to 
get out of adjustment. 

The braking action is instantaneous, without any 
operating lag. The driver’s foot always gets the proper 
“feel” to enable him to determine the right amount of 
pressure to exert. The amplifying effect comes in so 
evenly that the braking action is always smooth. 

The simplicity of its design and construction assures 
maximum service with a minimum of maintenance. 


TO REPLACE OLD EQUIPMENT 


The Vacdraulic Booster does not have to be built into 
the structure of a truck or bus, but at any time can easily 
be installed at a convenient point in the hydraulic sys- 
tem, with a simple connection to the intake manifold. 


This ease of installation particularly adapts it for the 
replacement of worn or obsolete booster equipment. 


While the Empire plants are fully engaged in war pro- 
duction, Vacdraulic Brake Power Boosters are available 
for new installations or replacements within the limits 
of W.P.B. regulations. 








Engineering data and ful’ information on the new oper- 
ating principle of the Vacdraulic Booster will be fur- 
nished on request. Correspondence is invited from Dis- 
tributors who are interested in franchise arrangements 
covering exclusive territories. 





Manufacturers of the Magdraulic Electric Brake 
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In the Avenger... 


Vital parts of the Wright 
engine which powers the Grumman 


Avenger are made of Bethlehem 


Aircraft Quality Steels. 


RETHLEHEM AIRCRAFT QUALITY STEEL x Po. 
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Brake D >) ae : ait, 
Fy evant TAKE IT/ 


RILLION Brake Drums are cast high tensile 
K strength gray iron, the finest that foundry 
skill and experience can manufacture — that's 
why. We make brake drums to meet a specific ee a Sits 
need—to meet the manufacturer's specifica- Sania?” menufactnred 


. ° ° b Kenworth Mote- 
tions. Not one is a stock item. We are brake truck Corporation. 


Seattle, Washington, 


drum specialists. With us brake drums are a eg An 
major item—not a side line—and one neces- pang Manat mT ‘ 
sary to the war effort. Today thousands of 
US YOUR Brillion Brake Drums are in use on trucks and 
tint aaa fighting equipment, such as illustrated here, all 
BRAKE made to meet the manufacturer's specifications. 


Indicate your requirements, and we will furnish 


DRUMS quotations. 


BRILLION IRON WORKS, INC., BRILLION, WISCONSIN 
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When vital electrical equipment 
needs repair... phone the nearest 
office of Westinghouse Electric and 


Manufacturing Company for a 


unuary 15, 1944 


On Thanksgi ving Day, a Westinghouse Supervisor 
in New York was just sitting down to his turkey 
dinner when a long distance call came through. 


f al 
rf I oi Z¢* 


BUT THE TANKER SAILED! 


A tanker in Mobile, Alabama, about to sail for the 
war front, needed immediate replacement of two 
Micarta stern tube bearings. 

The New York supervisor phoned three workmen 
to meet him immediately at the Westinghouse District 
Manufacturing and Repair* Plant. 

Micarta sheets were taken from the storeroom, 
saws and milling machines set up—and the bearings 
made, packed and shipped by 10:30 that night. 

Forty-eight hours from the time the order was 
entered, the bearings arrived in Mobile. And the 
tanker sailed on time, to help supply an important 
military operation. 

Westinghouse M & R men have the “know-how” 
that comes only from years of experience. Each plant 
is backed by the complete engineering, research 
and manufacturing facilities of the Westinghouse 
Company. — 


© 
Westinghouse 


AIR VICE 
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*332 M&R PLANTS ° ° ONE NEAR YOU 
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LISSTON 
Fine lool Steels 





HENRY DISSTON & SONS, INC., 131 Tacony, Philadelphia 35, Pa., U.S.A 
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Soon the North Pole will need a marker — adequate identifieation for the post- 
mee ~- 


a te, 


na 


war passengers on polar routes who'll want to tell their friends they've really seen it. >. 
Meanwhile American Bosch sticks to its war jobs — starting vibrators 
for positive ignition at all temperatures from equator to the arctic circle — aviation 
magnetos that have helped modern aircraft engines maintain service ceilings 
of seven miles and more — gasoline injection equipment that saves fuel, steps up 
pay load, increases engine performance and round trip military range. 
Whether the future will demand more and more production for military needs or a 
rapid changeover to transports for polar and other global routes, in research, 
design and production, American Bosch will continue to serve all 

branches of the internal combustion industry. 


AMERICAN Bosco CORPORATION * SPRINGFIELD, MASSACHUSETTS 


AMERICAN BoscH 
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jOTIVE ELECTRICAL PRODUCTS . FUEL INJECTION EQUIPMENT 
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ONE LENCTH 


CLAMP 


POzhar Central 
wuimane | ar UNIVERSAL CLAMPS 


ARE USED IN PRODUCTION 
on We ee ae “et Weve ; é AND SERVICE OF 


Army and Navy 
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a os | ae 
a. =) al 
= = 
: Qa) INES) — 
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Powerful, self-locking, and 100°/, universal, this clamp is absolutely perfect for all hose connections. 
It is packed flat in any length to fit any desired range of diameter sizes. Can be attached or 
removed without disconnecting hose. Has maximum take-up! Reduces clamp inventory! Eliminates 


production bottleneck! Send today for low prices and free sample. 


CENTRAL EQUIPMENT CO. 1016 5S. Wabash Ave., Chicago 5, Ill. 


— 4282 joo A | 
i i) ee 


Road Rollers, Farm 
Machinery, Port- 
able Saws, Search- 
lights, All Types 
of Radiator Hose, 
Diesel and Caso- 
line Motors. 





INI) [: 


tee 
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/ A POWERFUL CLAMP 
win 360° & 


UNIFORM CLAMPING PRESSURE 


rue CENTRAL pone A 

360 Se eee ee | 
WIRE HOSE [iigigama (1) oe ek 
CLAMP Me | 


DEGREE CIRCLE 










Regardless of 





Unlimited ae Vi y _ fe : a Pressure Applied 

Power | ; 

Equal Pressure Speeds 

At All Points Production 

Prevents Tightens | 
Leakage Instantly 


Unconditionally 
Guaranteed 











PATENTED 


A NEW, MECHANICALLY PERFECT 
CLAMP FOR WATER, OIL, GASO- 
LINE, AIR AND HIGH 
PRESSURE HOSE CONNECTIONS 








Unlike any other pre-formed clamp, the CENTRAL 360 remains a constant perfect circle with 
equal clamping pressure at all points, regardless of amount of pressure applied. For this reason, 
leakage cannot occur. The principle of the tightening element is a powerful combination of 
simultaneous “push” plus “pull’’, with unlimited take-up, even on synthetic hose. Clamping 
power is unaffected by rough castings or variations in hose diameter and resistance. Con- 
struction is fool-proof, simple and powerful. The “360” can be attached or removed without 
disconnecting hose line. It is recommended for all production requirements. 








SEND TODAY FOR DETAILS AND PRICES 
VISIT OUR BOOTH, No. 214, AT THE AAMA EXPOSITION, JAN. 31 to FEB. 3 


CENTRAL EQUIPMENT CO. 


i 

! 

} 

1018 South Wabash Avenue Chicago 5, Ill. san 
| 

| 


Send Full Details AA 11 


Name 
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INDI 


Treated-Bearings 


Give 































Troubled with bearing failures? Why be satisfied 
with 30% to 40% of pre-war bearing life? 


Ask us about the INDIUM-Treated Bearings, for 
a long time used by: 


l...4@ leading builder ef airplane engines 
2...a leading builder of Diesel engines 


3.2.8 leading builder of trucks and buses 


INDIUM-Treatment prevents deterioration due 
to acid condition of oil. Write us about your 
engine bearing problem. Perhaps we can help 


you...as we helped the three manufacturers 





mentioned above. 





Tae LNDIUM corporation oF america 


| UTICA, N. Y. 
New York Office: 60 East 42nd Street 
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GIANT OIL SHELIS =e 


FOR FLYING FORTS “ 
AND LIBERATORS 


sonensreassaaassanencton-cesseantahigss 
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Standard and Socketype Swaged 

Cable Terminals ... Conduit Fit- oo8 Se | NC 
tings... Gasoline Tank Caps... estasuisMeD = . te ———_ . 
Junction Boxes ... Stampings ... — ’ 


Screw Machine Parts... Assemblies . oS oe LOS ANGELES 11, CALIFORNIA 





| ARMY ~ 
{E 
x, * fa 
Navy 
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RAPID POWER 
ASSEMBLY 


Aeli- nil ts Aero Wiread 
SCREW THREAD INSERTS 


Aeli-Zoct ano Hero Mhread 
INSERTING ATTACHMENTS 


PORTABLE POWER TOOLS 


The speed of installing Heli-Coil and 
Aero-Thread Inserts has been in- 


creased many times with the devel- 

opment of suitable attachments for 

== standard electric and pneumatic port- 
able power tools. 

Tight and loose fits common to conven- 

tional screw bushings are eliminated by 

the use of Heli-Coil and Aero-Thread In- 


serts. The Power Tool speeds up assembly 
operations. 


Improperly fitted bushings cause cracked 
castings or require oversize tapped holes 


require he AWeli-@oit \NSERTS SAVE 


are made unnecessary by using Heli-Coil TIME— 
or Aero Thread Inserts. 


No locking pins or spotfacing operations 
required after the inserts are assembled 
Heli-Coil and Aero-Thread Inserts are 
widely used in aircraft engines and acces- 
sories. They promise unlimited usefulness 
in the post-war era of light metals and 
plastics. 


Send for complete engineering informa- 


Can be installed with 
power tools in o frac, 
tion of the time re- 
quired for solid screw 
bushings 


SPACE—~ 


Occupy less than half 
as much cross sec- 


tional area as solid 


WEIGHT — 


Weigh one-fifth as 
much as screw bush- 
ings of the some 
diameter 


METAL— 


Made from precision- 
shaped wire with no 
waste, require about 


, one-tenth as much 
bushings, permitting “ metal as solid bush- 
more latitude in de- ings made from bar 
sign stock. 

U. S. and Foreign Patents ‘Issued ond Pending. 


THE SCREW SYSTEM WITH THE ANTI-FRICTION THREAD LINING. 


\ BS / AIRCRAFT SCREW PRODUCTS COMPANY, wwe. 


47-23 35th STREET 


LONG ISLAND CITY,1,N.Y. 
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Simple in design—that’s the main reason for the 
strength, precision and unvarying performance of 
Namco Circular Chaser Dieheads. 

Adjustment for all four cutting tools is quick 
and positive — through only two screws — and 
adjustment “stays put”. 

When Circular Chasers need re- 
placement, a duplicate set can be in- 
verted in head in two minutes. Notry- 
ing for size, no delay, nospoiled work. 

Uniform production is maintained 
on long run lots of straight or taper 


threads on pressure-tight fittings. 


' Py ee ao i a 
| 170 EAST 1315’ STREET « CLEVELAND, OHIO 
CME-GRIDLEY 4-6 AND 8 SPINDLE BAR AND CHUCKING AUTOMATICS * SINGLE SPINDLE AUTOMATICS + AUTOMATIC THREADING DIES 
FAND TAPS * THE CHRONOLOG + LIMIT AND CONTROL STATION SWITCHES * SOLENOIDS + CENTRIFUGES + CONTRACT MANUFACTURING 


Circular thread chasers ground to gauge 
accuracy, may be reground through 270° circum- 
ference — they last ten to fifty times longer! 

Chasers and blocks may be interchanged with 
circular hollow mills in the same double-duty 
head. Heads are available for both stationary and 
revolving spindle machines—capac- 
ities 9"’ to 47%”. 

Here are the most efficient 
threading and hollow milling tools 
made—for a wide variety of work 


Typical Namco 


Diehead job. on all standard automatics. Cata- 
Aircraft fitting 


—pressure-tight log [D-42 gives details. 
threads—Class : 
3 standard. 

















Unless the end-use of any manufactured product is 
reflected on your books in lower operating costs, 
lower maintenance and assured profits—the finest 
materials, the best machines, and the most skilled \ 
craftsmen mean little. That’s why we urge you 
to consider the BIG 3 in Fuller transmissions: 
(1) Quiet running, (2) Easy shifting, (3) Long 
wear life. Taken together these are your assurances 


of the net result you’re looking for: PROFIT. Con 








firm this by asking the driver, the mechanic or 
the owner of any truck equipped with a Fuller 


Transmission. 


FULLER MANUFACTURING COMPANY, KALAMAZOO, MICHIGAN 


Transmission Division 
Unit Drop Forge Division, Milwaukee, Wisconsin 
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ANOTHER EXAMPLE OF HOW DETROIT 
BROACH ENGINEERS DEVELOP NEW 
APPLICATIONS IN BROACHING 


The fixture shown here was designed and built by Detroit Broach Company to 
provide the necessary rigidity and at the same time provide a means for 
turning the part several degrees. Thus it is possible to broach non-parallel 
surfaces in one stroke of 
the ram. 


It is work of this kind 
that has made Detroit 
Broach Company famous 
throughout the country 
for doing things with 
broaches that others 
have called impossible. 
Broaching can increase 
speed ...improve accu- 
racy ...in many manu- 
facturing operations. 
Broaching will solve 
many of your produc- 
tion problems. Write 
Detroit Broach Company 








20201 SHERWOOD AVENUE . DETROIT, MICHIGAN 
9308 SANTA MONICA BLVD. BEVERLY HILLS, CALIFORNIA 
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ALL TYPES OF BORING MILL TOOL 
DESIGNED AND MANUFACTURED 


BORING BARS COLLET HOLDERS TOOL BITS—SQUARE Of 
ROUND TYPE 
ADAPTERS FOR END FACE PLATE CONVERSION 


MILLS ADAPTERS HEAVY DUTY FLOATING 
ARBORS FOR SHELL SPINDLE TYPE CONVERSION HOLDERS 


END MILLS ADAPTERS MAGIC TYPE QUICK 
COLLET CHUCK ADAPTERS EXTENSION SOCKETS CHANGE CHUCKS 


COLLETS REDUCING SLEEVES QUICK CHANGE FLOA 
FACE MILL ADAPTERS STUB BORING BARS HOLDERS 


CENTERING ARBORS HEAVY DUTY BORING BARS RECESSING TOOLS 


Kindly Send in Drawings or Specifications for Quotations on Special T 


Scully ~ 


|? COMPANY oll JONES 
1901 SOUTH ROCKWELL STREET * CHICAGO U 











Several important types of Whiz Hydraulic Fluids are manu- 


factured by R. M. Hollingshead Corporation, a major supplier 


for Army and Navy Aircraft. 


Of these fluids, two types are currently in great demand. 


Both conform fully to Government specifications. Each is sup- 


plied in two grades. 


TYPE AND GRADES INDICATED USES 


Wuiz Castor O1t Base Type Used primarily in hydraulic braking 
Grade C—Light systems, shock absorbers, strut 
Grade A—Heavy shocks, retractable landing gears. 


Other mechanisms where specified. 


Wuiz Petro_eum BasE Type For use in automatic pilots. Other 
Grade L—Light mechanisms where specified. 
Grade M— Medium 


inuary 


CHARACTERISTICS 


Non-gumming; provides maximum lubrica- 
tion and correct viscosity. Maintains stable 
fluidity. Grade C for sub-zero temperatures. 
Grade A for warmer climates. 


Non-gumming. Non-corrosive—will not dam- 
age metal, synthetic or natural rubber parts. 
Maintains stable fluidity. Grade L for tem- 
peratures down to ~—60°F.: will not thicken, 
congeal, or freeze. Grade M designed for use 
at temperatures of —50°F. and higher. 


Your inquiries about these hydraulic fluids will receive prompt 
attention. Our engineers will gladly work directly with your 


engineers in designing special chemical products to meet un- 


usual requirements. R. M. Hollingshead Corp., Aviation Products 


Division, Camden, N. J.; Toronto, Canada. 


BUY MORE BONDS! r 


fpollang! 


m4 


ALSO MAKERS OF WHIZ RUST PREVENTIVE COMPOUNDS, COMPOUNDED LUBRI 
CANTS, LUBRICATING OILS, AND CLEANING COMPOUNDS FOR AIRCRAFT 


\ 


\\ 


\ 
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HERE ARE SOME OF THE 


Pal Th: 


IMPORTANT 


DIFFERENCES TO LOOK FOR 


An aircraft company in California 
wired us to have our representative 
come and look at some of the bolts 
they were getting—presumably from 

We looked at them, but they 
weren’t our bolts, as the customer 
soon confirmed. 

Unretouched photographs, great- 
ly enlarged, only partially indicate 
the differences that are apparent on 
close inspection of the bolts them- 


_ THE NATIONAL SCREW & MFG. C 


selves—one taken from the batch 
that caused the complaint, and one 
from our regular production. 

Any engineer, production man or 
aircraft inspector knows that these 
differences are important. 


eS , Vaart Nes al, 


NEABEDO AMD THREADED 





ATT TEETER hi dc 








Raised X meets speci- 
fication and pre- 
vents sabotage. 


Height of 
head as 
fied stp 


Holes properl 
count a 


cated—facilitates 





:0,, CLEVELAND 4, 0 ; 
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OUND PER SQUARE 
IN WEIGHT SAVED 
PANELYTE Flooring weighs approximately 
, pound less per square foot than any 
flooring of equal strength and carrying ca- 
pacity. The laminated top sheet is molded 
onto a corrugated base with an aluminum 
nsert integrally molded into the lower 
horizontal surface. Designs can be changed 
to produce flooring of various strengths for 
specific applications. 








EQUAL TO ANY IN STRENGTH 
AND CARRYING CAPACITY 
Molded of strong, fabric base plastic, 
PANELYTE Flooring more than measures up 
to official strength requirements for flooring 
in bombers and combat planes. Note sec- 
tion bears weight of heavy man without 
buckling — or sagging. 


o . 

FASIER TO INSTALL — LESS OPERATING COST— MORE CARGO 

Requiring no special procedure or bracing, PANELYTE Flooring is laid on frames 10” to 20” apart, and 
speedily attached with standard fasteners, rivets or bolts. The prime reason for the increasing use of 
PANELYTE Flooring is not its substantial initial economy — but its outstanding, long run performance! 
Because of the weight it saves, more ammunition is being carried to blitz the Axis today — and flying 
will be more profitable in peacetime skies. With PANELYTE Flooring installed, operating costs auto- 
matically diminish — and payloads can be increased. 


PANELYTE* 


AIRCRAFT 


FLOORING 


Reduces Load of 50 Ton Plane 
By MORE Than 400 Pounds 


PANELYTE re-inforced aircraft flooring, sur- 
passing all other standard floorings in high- 
strength light-weight characteristics, was de- 
veloped by engineers of the Glenn L. Martin 
Company to meet the urgent need for a light- 
weight flooring to cut down poundage. » » 
One of the more than 2,000 molded and fa- 
bricated parts we are turning out for the Avia- 
tion Industry alone, Panelyte Flooring is readily 
cut to size and shape desired, easily installed 
and attachment made with standard fasteners. 
PANELYTE sheets, rods and tubes of paper, 
fabric and asbestos base are speeding up pro- 
duction for the Navy, Signal Corps, Air Corps 
and other branches of our Armed Forces. 
Prompt delivery can be made on all standard 
grades. » » The versatility of our many struc- 
tural grades may offer a guide and ready 
solution, and the Panelyte Engineering Staff 
will be happy to cooperate with you. 


PANELYTE 
HEAVY-DUTY 
CARGO FLOORING 
Rugged flooring of light 
but sturdy construction; 
high - strength PANELYTE 
cured to the top and bot- 
tom of a plywood core; 
specially developed to 
withstand severe abuse of 
tank, guns, machinery 
transportation; loading 
surface molded with mo- 
rocco or smooth finish. 
This rugged flooring is 
readily fabricated by 
standard wood - cutting 

tools. 











Sales Offices: ATLANTA, CHICAGO, DALLAS, DENVER, 
DETROIT, HOUSTON, KANSAS CITY, LOS ANGELES, 
REAL, NEW ORLEANS, ST. LOUIS, ST. PAUL, 


Fo SAN FRANCISCO, SEATTLE, TORONTO, VANCOUVER 


—_— 


MASS PRODUCTION OF\ SHEETS, RODS, TUBES, MOLDED FORMS, FABRICATED PARTS 


Experienced and reliable Fabricators in Industrial Centers from coast-to-coast 
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Better Safety Glass is Made 
with L-O-F POLISHED PLATE GLASS 


Libbey-Owens:Ford Clear Vision Hi-Test Safety Plate Glass is made of two lights of 
Plate Glass that have been both ground and polished to a high state of perfection— 
ground like an eyeglass and polished like a gem. These precision processes make L-O-F 
Safety Plate Glass clearer, safer, flatter, freer from annoying distortions. 

Whether you operate fleets of trucks or commercial cars, install automotive glass, or 
sell and service motor vehicles of any kind, remember that L°O-F Hi-Test Polished 
Safety Plate Glass is the glass to use to insure better vision. The nearest L°O-F 
Glass Distributor will be glad to co-operate in maintaining stocks of the most frequently 
used sizes and shapes. Libbey-Owens:Ford Glass Company, 4014 Nicholas Building, 


Toledo 3, Ohio. 





wwerever yision 6s rmportant 


Polished Plate o*** LIBBEY°-OWENS:*FORD 


A GREAT NAME IN 
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hofu by what this door has taught us.. 
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Recognize this door? It looks like a door for a 
prewar automobile, roll-down glass window 
and all. But, actually, it’s off one of Uncle 
Sam’s famous fighting planes. And, of course, 
it is made of lightweight aluminum. 

This similarity to an automobile part once 
made on production lines suggests this: There 
are doubtless many aluminum alloy parts for 
war planes and other fighting equipment neces- 
sarily being made by slower, tedious means. 
Alcoa engineers stand ready to help adapt 
them to high-speed production methods. 

And, to those Imagineers who are looking 


ahead to employment of wartime materials 


LCO 


15, 1944 








and methods to improve peacetime products, 
doesn’t the door shown here suggest this? An 
automobile door, wide and heavy on many 
prewar models, always introduced difficulties in 
hanging. Make it of strong, lightweight Alcoa 
Aluminumand yougreatly simplify thatproblem. 

Too, if you’re wanting to cut down the over- 
all weight of that postwar automobile, the 
doors are a good place to start. Alcoa engineers 
have a lot of data on this subject; aluminum 
automobile doors built before the war have 
been on the job every day since. If you’re 
ALUMINUM COMPANY OF 
America, 2110 Gulf Building, Pittsburgh, Pa. 


interested, write 


7/ALUMINUM 
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Tiny particles of dirt in automatic hy- 
draulic systems can rob the pilot of 
ho do) Moh /-) aan E-Selebbole Me (-1-) am bole MER belo, 
can make it impossible for 
Mh abete me ebl-matbeds)| 
Purolator filters keep hydraulic 
In addition to hydrauli 
Purolator manufactures highly efficient 
air filters for vacuum operated aircraft 
instruments, and a complete line of 
bricating oil filters. Write for Pur 
r's ‘Aviation rata! Purolator 
so cole Atlei t-fam bo Conta Koltb ele (=) ait Lele Mm Metsle lad ake) | 
the Oil Filter Industry 


Home Office Newark 5,N. J 
Detroit Office ; 609 Fisher Bldg 
Calif. Office . 1401S. Hope St., Los Angele 


The remarkable service rendered by Tung-Sol In- 
candescent Lamps in the automotive industry is 
one reason why they are so widely used in aviation. 
In a plane, dependability under all conditions is 
the first requirement. Behind every Tung-Sol air- 
craft lamp is 39 years of precision mass production 
experience in making miniature incandescent lamps 
for both initial equipment and replacement use. 
When you specify TUNG-SOL you specify lamps 
of proven dependability. 


f 


TUNG-SOL 


AIRCRAFT LAMPS 


TUNG-SOL LAMP WORKS INC., NEWARK 4,N. J., Sales Offices: ATLANTA 
CHICAGO, DALLAS, DENVER, DETROIT, LOS ANGELES, NEW YORK, PHILADELPHIA 


ALSO MANUFACTURERS OF ELECTRONIC TUBES AND CURRENT INTERMITTOR 
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; We peter rush tomorrow 
d, war tore ed engineering staff. 


“have no headaches, unnecessarily! Today's remedy for both 
situations. is to call upon the 220 engineers, designers, tool makers, 
draftsmen and technical experts who comprise Siewek Engineering 
Division. At any point from bare idea to manufacturing set-up, this 
nationally known organization is prepared to bring brains, skill and 
broad experience to your service. Whatever your problem involves, 
Siewek stands qualified and prepared to solve it. 





A letter, today, will bring you details of Siewek Engineering and 
some of its accomplishments, past and present. A request now, will bring 
a Siewek representative to discuss solutions of tomorrow’s problems. 


Designers and Builders of Tools, Dies, Jigs, Giztures pera Machines 
eM UNCOMMON 


OF DOMESTIC INDUSTRIES, INC. 
Chicago 10: 506 N. Dearborn St. 
Detroit 26: 2011 Park Ave 
Hartford 3: 209 Peari St. 


anuary 15, 1944 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 





LUBRICATE ALL 





BEARINGS FROM A CENTRAL SOURCE!) 





4 a we 


os 


The ARMY-NAVY PRODUCTION AWARD for 
high achievement in production of war equipment, 
conferred upon Lincoin Engineering Company has 
had a star added. This star symbolizes 6 more 
months of exacting service to our Armed Forces, 
delivering vital materials so necessary for vilti- 
mate Victory. 


LINCOLN CENTRO-MATIC 
LUBRICATING SYSTEM 


is easily installed... 
no machinery alterations necessary 


AVE man-power ... Save man-hours... Avoid bearing failures ... Cut war 

production delays . . . Lower your lubrication and maintemance costs by 

equipping your machines with Lincoln Centro-Matic Centralized Lubricating 
Systems ... Easily installed on new or old machines. 

A Centro-Matic System consists of a number of Centro-Matic Injectors— 
one for each bearing—and a power operated or a hand operated Centro-Matic 
Lubricant Pump. A power operated system can be either time clock control 
(as illustrated) or = button control . . . The injectors can be grouped in 
manifold or located separately at each bearing. In either arrangement only a 
single lubricant supply line is required. 


Write us today for complete information 

















LINCOLN ENGINEERING COMPANY 


Pioneer Builders of Engineered Lubricating Equipment 
5701 NATURAL BRIDGE AVENUE, ST. LOUIS 20, MO., U. S. A. : 
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Camloc high speed fasteners Stud Assembly is easily inserted 
operate with a quarter turn of | or removed as a unit. Selection 
the screwdriver. They secure of correct size at final assembly 
doors and access panels in allows for cumulated toler- 
metal, plastic or plywood, ances. Cross pin is permanent. 

















A complete line permits selection of Cam Collar exactly suited to the 
application. Floating type allows up to Ve’ alignment in any direction. 


sAMLOC FASTENER CORPORATION, 420 LEXINGTON AVE.. NEW YORK 17 e 


‘opr. 1943, Camloc Fastener Corporation 
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AMLOC’S stud head clearly visible 13" above the 
C panel indicates that the’ fastener is unlocked. A 
flush stud head gives assurance that Camloc has secured 
firmly, the members to which it is attached. Many such 
unique features make Camloc High Speed Fasteners an 
important part of today’s fighting aircraft. Camloc 
eagerly awaits the day when this modern method of 
securing doors and access panels will be available 
to peacetime products of metal, plastic and plywood. 


Write for catalog. 





LOC 
DD reed 


FASTENERS 





5410 WILSHIRE BLVD., LOS ANGELES 
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Pfoblems involving shaft speeds as 
igh as 60,000 R.P.M. and every 
type of pressure have been quickly 
and satisfactorily solved by Simplex 
engineers. 

What we have accomplished for 
other engine builders and manu- 
facturers, we can do for you. 

We have no ready - prepared 
package of oil seals to hand you. 
























—— Most difficult sealing problems re- 
of the . ; o .6 : ° 
«SIMPLEX quire an individual case diagnosis 
PISTON RING or investigation. 


From information furnished us re- 

garding shaft speed, oil viscosity and 
type of pressure involved, together 
with a sketch of installation we can 
standardize an oil seal for your par- 
icular job that we know will prove 
atisfactory. 
Send us your information and 
lue prints today for a test recom- 
endation and_ installation — no 
Dbligation involved. 


20 YEARS’ EXPERIENCE 


upreme in Quality —Competitive in Price 


SIMPLEX PRODUCTS CORP. 


3820 KELLEY AVENUE e CLEVELAND, OHIO 


SIMPLEX 
@) | Be) 7.1 


ALL METAL 





% Shown at left are six of the thirty-eight avail- 
abe ontact arrangements in the LK diameter. 


MEANS greater assembly 


speed!... faster servicing! 


The hundreds of shapes and sizes of 
Cannon Connectors have many parts 
that are readily interchangeable, making 


thousands of possible combinations. This 





| interchangeability of parts means greater 


assembly speed . . . faster servicing. 
Stock Cannon Connectors are in use 


in a wide variety of industries. So great 





is the diversity that it is difficult to find 


a requirement in the field of general 


Get 

“2 @ere : . . 

yg a industry which cannot be met with a 
Seed standard Cannon product. 
eee 

aa 


The Cannon Catalog Supplement gives a 
resume of the Cannon Connectors for genera! 
use. Drop usa line on your business letterhead 
and we'll gladly mail you one. Address Depart- 
ment A-109, Cannon Electric Development 
Company, Los Angeles 31, California. 





CANNON ELECTRIC 


Cannon Electric Development Co. 
Los Angeles 31, California 


camuot serrtumant 


Canadian Factory and Engineering Office: 
Cannon Electric Co., Ltd., Toronto 


? 
CANNON 
ELECTRIC 








REPRESENTATIVES IN PRINCIPAL CITIES — CONSULT YOUR LOCAL TELEPHONE BOOK 
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PLUS ALL 
THE AMP 


~ 44 = ¥v 
Dicesnone up 
INSULATION SUPPORT 
FEATURES 
PHONE—WRITE OR WIRE for SAMPLES and BULLETIN 29 


— — 1521-31 N. 4th ST., HARRISBURG, PA. Vy 
« | AIRCRAFT-MARINE PRODUCTS INC. 22i772%i02"8'S20¢ 4: 
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FORMED! 
WHEEL 
GRINDING 


for Better 


GEARS-RACKS 
AND SPLINES 


COURTESY LODGE & SHIPLEY MACHINE TOOL CO. 


GEARGRIND Machines are responsible for out- 
standing production records—turning out gears, 
splines and racks in which required tolerances are 
easily met, at a speed that insures uninterrupted 
schedules. There are GEARGRIND Machines that 
grind gears up to 72” in diameter, and splined 
shafts and pinions up to. 80” in length. 
In addition to continuous production, however, 
GEARGRIND Machines and Formed Wheel Grind- 
ing are ideal for producing master gears, spline 
gauges, spline work arbors, plug gauges, punches 
and dies, cluster gears and gears of cramped 
design, as well as general tool room work. 
Our general catalog describes the complete 
line of GEARGRIND Machines for the Formed 
TYPE GG-23-C Wheel Grinding of external and internal gears, 
24” External Diameter external and internal involute splines, straight 
P z splines, serrations and racks, as well as special 
Gear Grinding Machine machines for special jobs—worm grinders, slot 
grinders, and groove drilling machines. 
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HIGH STRENGTH. 


see 


® UNIFORM PERIPHERAL 


* 


TIGHTENING. 


NO LEAKAGE UNDER HIGH 


PRESSURES. 


SELF-LOCKING, NO LOCK 


WIRE NEEDED. 
NO LOOSE PARTS. 
CAN BE RE-USED. 


WILL NOT DISTORT OR COL- 
LAPSE THIN-WALL TUBING. 


CAN BE PUT ON HOSE IN 


PLACE. 


COMPACT HOUSING DE- 


SIGN. 


16 SIZES FOR 4," TO 4" LD. 


HOSE. 


EXTRA LONG TAKE-UP. 


WTAE 


oy 
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SELF-SEALING HOSE 


SHOWS M-20 
CLAMP ON 
5" AND 1" 





WORM GEAR ACTION. The break-away picture above shows the AERO- 
SEAL action ...a heat-treated worm which engages slots in the spring 
steel band, the slots corresponding to teeth of a worm gear. This gives a 
belt-like tightening action which assures uniform pressure (see lower 
picture) around the entire periphery. Hand-tightening with the thumb- 
screw meets maximum pressure requirements. The screw will hold tight 
without lock wire under severe vibration, as proved in authoritative tests. 





RE-USABLE. AERO-SEAL Hose Clamps 
can be put on, and taken off, hose in place 
on tubing by simply backing the band 
out of the housing and springing it open, 
as shown here (except with the smallest 
sizes). Since no cutting or folding of the 
band, or disturbance of any other parts 
of the clamp, takes place, the AERO- 
SEAL clamp may be removed and re- 
placed, or used on another hose, as many 


times as necessary. There are no loose pieces to fall off, screw out, or be lost. 





LONG TAKE-UP. AERO-SEAL Hose 
Clamps have more than double the di- 
ametral take-up required to cover varia- 
tions in hose diameter, wall thickness, 
and the flow of rubber under repeated 
tightening of clamps in service. Each 
size of AERO-SEAL Hose Clamp can be 
used on several smaller sizes of hose by 
simply taking up the band, thus permit- 
ting substitution of a larger size clamp 


when the recommended size to fit a given hose is not available. Write 


for samples. 


1717 Nineteenth Avenue, 


Rockford, Illinois 
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arson full 


VERSON FULL ECCENTRIC ACTION 


A press, when overloaded too far beyond its rated capacity, 
will fail in its weakest part. This failure usually occurs in the 
crankshaft. 


To eliminate this characteristic weakness, Verson engineers 
developed the Verson Full Eccentric Press, which employs a 
heavy, straight forged shaft. (See Fig. 1). Mounted on this straight 
shaft are the eccentric and main driving gears which are locked 
together to form one powerful and virtually indestructible unit. 
Main bearings are nearly flush against main gears... This 
principle of construction is so sound, and the factor of safety 
so great, that we have yet to encounter a case of shaft failure. 


VERSON “STRAIGHT THRUST” ECCENTRIC STRAP 


A major factor in the high operating efficiency of Verson Full 
Eccentric Presses is the unusally long eccentric strap. Figure 2 
gives a comparison between the action of a long and short 
member. Note that where the long connection is used, force is 
delivered almost vertically from eccentric, and maximum power 
is applied to the work. Other advantages: (1) Minimum friction 
between slide and gibs, because lateral force is less. (2) Minimum 
stress on driving components, because line of force is closer to 
center of driving gear. (3) Greater precision and all-round press 
efficiency. 


VERSON PNEUMATIC CLUTCH and BRAKE UNIT 


Operating on the friction principle, the Verson mechanically 
interlocking clutch and brake unit provides instant, positive 
action, reduces shock and vibration, thus prolongs life of clutch 
and brake unit and associated press parts. Modern electric con- 
trols assure maximum safety. Safety, quiet operation and “touch- 
a-button” control improve operator morale, reduce physical and 
nerve fatigue. 


From frame to flywheel, Verson Full Eccentric Presses are built 
with balance and precision. They are the product of 25 years of 
experience and research—the best press that money can buy. 


VERSON ALLSTEEL PRESS CO. 


9307 So. Kenwood Ave. Chicago 19, Ill. 
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@ In our new 64 page Catalog 
we take the Verson Full Eccentric 
Press apart for you—show you 
every part—what makes it tick. 
Complete with engineering data 
and specifications. Send for your 
copy now. 
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OST-WAR design 
many familiar models... create new 


will change 


ones. But post-war design will not 
change the tested principle that no 
machine can out-perform its bearings. 

BCA Ball Bearings... proved in the 
past... proved in the present ... will 
remain “standard equipment” for 
makers and users who demand bear- 
ings that are soundly engineered... 
carefully manufactured ... rugged... 


BEARINGS COMPANY OF 


AMERICA, LANCASTER, 


and with ample load capacity to meet 
service requirements. 

The performance of BCA Ball Bear- 
ings is one stable factor upon which 
you can base future design or pur- 
chase, no matter how far ahead you 
may be planning. Tomorrow, as ever, 
BCA Ball Bearings will safeguard the 
maker’s reputation...the user’s satis- 
faction. Plan now to be sure they’re 
part of your post-war equipment. 


PENNA. 


RADIAL - ANGULAR CONTACT - THRUST 


BALL BEARINGS 


1944. 
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/ 2 * 
They're in the Fight ! 
1. Use only neutral mineral lubricants. 


2. When lubricating with grease, it is 
not advisable to have the housing 
more than one-half to two-thirds 
full. Too much grease may cause 
generation of heat faster than it can 
be dissipated by the surrounding 
housing. 


Standardize on Standard Sizes. 








S 
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The “Foe 
over "Oo 


HEN you pick up your paper to- 
night and read of another relentless 


Liberator, Fortress or Lancaster bombing Bt age: 


ees 


attack, the kind which are gradually pul- 
verizing Nazi industry into a pile of so much brick dust, 
say a prayer for a fearless little group of flyers who, days 
ago, armed’ with only a battery of cameras, flew up and 
down Ack Ack Alley in a hail of hot steel to make it 
all possible. 


These flyers, affectionately dubbed the “Focus Cats,” are 
the Photo Reconnaissance group working with the 
Eighth Air Force. Prowling the backyards of Hitler’s 
Fortress Europe, they have already mapped a good part 
of what is to be the Second Front. Their work is picking 
the targets for tomorrow. Their lenses have been trained 
on every acre of ground over which, eventually, Allied 
soldiers will drive toward Berlin. When the time comes, 
Allied troops entering occupied countries,even Germany, 
will be familiar with every foot of terrain that lies ahead. 





MANUFACTURING CO. 












- ' U.S. ARMY AIR FORCE PHOTO 
> 
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The large missiles pictured above, wicked 
enough looking to be their death-dealing 
cousins, are flash bombs—but one of the 
highly important manufacturing tasks 
in chemical engineering assigned to McAleer. Timed 
to explode out of the camera field, they turn dark- 
est night into daytime brilliance and make picture 
taking possible from as high as four miles above the 
ground. 


Military pyrotechnics alone are not all of the For- 
Victory products of the McAleer Company. There are 
others which extend into the fields of military aero- 
nautics and hydraulics—yes, and embrace our complete 
industrial finishing facilities as well. ON THE HOME 
FRONT we fight the war, too . . . by furnishing quality- 
controlled finishing materials and methods which help 
most industries contribute more to the war effort. If 
increased finishing efficiency can help YOUR war effort, 
our advisory facilities are at your service. 


9 . Manufacturers of Quality-Controlled 
Finishing Materials, Military Aircraft 
Sub-assemblies and Pyrotechnics... 


A ROCHESTER, MICHIGAN 
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Gust Diblished — Aviation Most Valuable Annual’ 
YY The Whole World's Aeronautics Right Up To 1944 


f AEROSPHERE-1943 


Edited by GLENN D. ANGLE 
This great, new FOURTH ANNUAL EDITION of “The Most Comprehensive Work on Aeronautics 
Ever Published’”* highlights the achievements of combat aircraft in action on all the world’s battlefronts. 


HENRY H. ARNOLD, Gommanding General of the A. 
A. F., says, “It is a mattér of satisfaction to the Army Air 
Forces that AEROSPHERE is publishing the full record of 
our airplanes which have gained superiority over the 
enemy...” “It is fitting that this issue of AEROSPHERE 
should constitute a salute to Wilbur and Orville Wright.” 


ORVILLE WRIGHT writes in the Preface to the special 


Wright Brothers’ section, “The aeroplane ... bas emerged 
as the most paper implement of war... one of the most 
important” peace.” 


BRIGADIER GENERAL CLAYTON L. BISSEL 


writes on air intelligence and the ‘world’s warplanes. 


*N. Y. TIMES 


OVER 1000 8%"x 11K" PAGES em 
BLUE BUCKRAM BINDING 


MAJOR GENERAL FRANK O’D. HUNTER, 


Chief of the First Air Force, reviews battle action of the 
fighter element. 


BRIGADIER GENERAL CALEB V. HAYNES 


writes on the stupendous role of the bomber in this war. 


VICE ADMIRAL JOHN $. McCAIN reviews com- 


bat operations of the U. S. Navy’s aviation. 


REAR ADMIRAL D. C. RAMSEY wrises oat 


aeronautical: materiel. 


BRIGADIER GENERAL LOUIS E. wot 


covers the air operations of the United States Marines. 





EARLY DEVELOPMENT of POWERED 
FLIGHT by Glenn D. Angle. Covers ex- 
periments from those of Leonardo da 
Vinci up to the 20th century. 


THE EVOLUTION of the WRIGHT 
AIRPLANE by E. W. Robischon. The 
complete and authentic record, compiled 
through the years, of the Wright Brothers 
three gliders and 23 powered planes, the 
first of which flew successfully in 1903. 


This 44-page section, commemorating the 
40th anniversary of the Wright Brothers 
first flight, és of inestimable value to bis- 
sorians, st of aero tics, engineers. 











THE STANDARD INTERNATIONAL AERONAUTICAL AUTHORITY 
Only Worldwide Work Published in America 


es MODERN AIRCRAFT — The whole world’s planes are 
included. All pictures and descriptions released up to the end 
of 1943. United Nations and enemy planes. Fine photographs 
and drawings. Full descriptions of design, construction, arma- 
ment, equipment and perfotmance . . . military, private, 
commercial. 


’ 2 MODERN AIRCRAFT ENGINES-—This section brings 


up-to-date information on the whole world’s plane power 
plants. Comprehensively illustrated and described. Here is 
shown the real power of the War. 


4 BUYER’S GUIDE-A greatly expanded record of manu- 


facturers and suppliers backing up the great Air War. The 
United States section is 25% larger than last year, containing 
about 4500 firms, all with latest information on products 
and personnel. 


Limited Printing..Onder Mow! 


Due to conditions of paper and labor shortages, and the need 
to supply government departments first, all other orders can 
only be filled in the order of receipt. To insure earliest pos- 
sible delivery we urge that you order immediately! 





B 3 AVIATION STATISTICS—Vical information to make this 
encyclopedic work a most practical utility. Innumerable classi- == 
fications of data . . . civil, commercial, government statistics. 


Sa 


| Gth EDITION- 4 BOOKS IN ONE 


18 po SCA : 


SS 


oe 
—— a tater N. Y. 


— so 
— NC., 118 E. 41 St 


AEROSPHERE. | 


a tached for The New AEROSPHERE * 1943 


Check is at 
in quantity indicated. PLEASE RUSH! 
1 copy () 


10 copies (] 5 copies (] 


Send descriptive (1) 
literature 


1944 


anuary 15, 
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MAKES FOR GREATER (aut Efficiency 


Whatever your requirements in dust collecting units, ventilating 
systems, ovens, paint spray booths, etc., Peters-Dalton, Inc. engineers 

through long and varied experience—can solve the particular prob- 
lems pertinent to your plant. Shown here are typical installations of 
Peters-Dalton, Inc. equipment designed and built to successfully meet 
dust control problems in all types of organizations. Feel free to call 
upon us—our wealth of experience, recommendations and fullest 
assistance are yours for the asking. 


A Peters-Dalton, Inc. installation de- 
signed for large department devoted to 
double spindle grinding and polishing 


lathes. In foreground is a 28,000 C.F.M. 
Hydro-Whirl unit 


A rotor type 4,000 C.F.M. Hydro-Whirl 
designed for core sand handling. 


Booth type Hydro-Whirl collector suited 
for flexible shaft grinding and burring 
operations. Center divider removable, 
making full-width single booth if desired. 


Closeup of booth showing grinding of 
large magnesium parts. one of a battery 
of Hydro-Whirl units. 


Peters-Dalton, Inc. Hydro-Whirl Collectors 
are accepted standard for magnesium dust 
collecting. 


OS PETERS-DALTON Sucortorated 


634 EAST FOREST AVE. ¢ DETROIT 1, MICH. 


(Formerly Industrial Sheet Metal Works) 
MFRS. HYDRO-WHIRL DUST COLLECTORS AND SPRAY BOOTHS—INDUSTRIAL OVENS, MECHANICAL WASHERS AND VENTILATING SYSTEMS 
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howing grain structure of weld 
and parent metal. 
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.-« Globe ELECTRIC Welded Stainless Steel Tubing . . ~ 3 
,BROADENS THE USES OF STAINLESS 





Taos Stainless Steel Tub- 
ing and the wide range of diameter 
and wall thicknesses, suggest many 
new applications for stainless tubing. 
Accuracy to size and gauge permits 
faster fabrication, easier bending, cut- 
ting, welding, expanding and flang- 
ing. There is no detectable flash at 
the weld because GLOWELD is pro- 
duced by a closely controlled process. 


HE comparatively lower cost of Uniformity is achieved through ex- 








» 


opal 





acting control in production pro- 
cesses and by thorough inspection 
at every step in manufacture. 


Where lower cost is a factor and 
high-grade stainless steel tubes are 
required, GLOWELD offers an 
economical and satisfactory solu- 
tion to the problem... perhaps to 
a problem of yours. 


GLOBE STEEL 


———  , 4001 
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Pthis Navy Ship Didn't 





Federal-Mogul Bearing Equipped Enterprise 
Diesels “Ready” It For Many Unusual Tasks ! 


Classed as a Fleet Net-Tender, the YN6 has been handling many 
unusual assignments with little relation to net-tending. Its Enter- 
prise engines performed so well that Navy men singled them out 


for special praise. 
Federal-Mogul provides Enterprise with bronze-backed, babbitt- 


lined precision-type connecting rod and crankshaft bearings which 
require no fitting, are easily and quickly replaced without disturbing 


the crankshaft. 
Twenty-four hours a day Federal-Mogul’s six well-equipped plants 


are manufacturing many types and sizes of sleeve bearings, bushings 
and precision parts for planes, tanks, landing gear, torpedoes, ships 
and other military equipment. Many of these are new, war-stimulated 
bearing developments which, added to our 44 years of experience, 
will assure better bearings for American industry after the war. 


FEDERAL-MOGUL CORPORATION +: Detroit, Michigan 


Bearing Specialists Since 1899... 


Sleeve bearings and bushings designed, Manufacturers of Equi-Poise and Tru- 
developed and manufactured for en- Pitch marine propellers from 8 inches 


gines, pumps, compressors, large ma- to 10 feet diameter; Equi-Flex cushion 
chine tools and all applications where _ stuffing boxes and shaft logs; struts, 
such parts are used. propeller shafts. 

t 


ek : ce 
; ey = 


SLEEVE 
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Tend To Its Netting... 


























BEARINGS 











Today with scrap metal holding a high place on the 
list of critical material, many War plants have in- 
stalled Baldwin Southwark briquetting presses. Pro- 
ducing from 5 to 7 steel, or 12 to 18 cast iron briquettes 
a minute, this fully automatic Baldwin Southwark 
press serves a dual purpose; not only for effective 
handling of cast iron borings and steel turnings but 
also by lending itself to more efficient and economi- 
cal remelting of this War essential scrap. 

* Just another example of special machinery de- 


signed and constructed by Southwark engineers. 
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[§ PROFITS 
from your machine shop SCRAP 





Baldwin Southwark Division, The Baldwin Loco- 
motive Works, Philadelphia, Pa.; Pacific Coast 
Representative, The Pelton Water Wheel Co., San 


Francisco, Calif. 


(= 
BALDWIN 


SOUTHWARK 
HYDRAULIC PRESSES 










p dAIT} 


THE BALOWIN 
GROUP 
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From this Sthralegic “Base” 


me). ife aubeer’ SERVES WAR INDUSTRIES 


















When YOU have problems involving 
molded (hard and soft) or extruded 
rubber and synthetic rubber, in- 
cluding adhesion of those materials 
to metallic or other surfaces, our half 
century of specialization assures you 


expert co-operation (known briefly 
as “ORCO-OPERATION.”) 












Factory and Main Offices of The Ohio Rubber Co., Willoughby, Ohio 





From our strategically located factory 





at Willoughby, Ohio, aided by our key branches in Detroit, 





New York, Chicago, Washington, Indianapolis and Cleveland, 
we are serving war industries everywhere in the U.S.A. 


Our special processes for bonding rubber and synthetic rubber 


to metals and other materials, together with our extensive facilities 
3 _ for producing molded (hard and soft) and extruded work of all 


RURde, descriptions, qualifies us to serve you efficiently and economically. 
co 
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There are 30,000 Parts 
in Many Bombers... 


including 
PERMITE CASTINGS 























I; takes upwards of 30,000 parts to make a modern bomber. 
And every one of them has to stand up under strains and 
stresses unheard of in pre-war days. 


So it gives us great satisfaction that Permite Aluminum and 
Magnesium Castings are going into many of these bombers and 
are meeting every requirement of wartime use. Their added 
strength, better machining qualities and freedom from porosity 
come from the long experience of an organization that has 
pioneered in this type of alloy work. 


If you have the necessary priorities, our greatly expanded 


¥ * production may enable us to supply you with Permite Alumi- 
* & num and Magnesium Castings even now. Feel free to consult 
* * the Permite engineering staff about your casting requirements, 
r without obligation. 
* 
* 4 ALUMINUM INDUSTRIES, Inc., Cincinnati, Ohio 


Kw ® 


Detroit: 902 New Center Bldg. Los Angeles: 324N.SanPedroSt. Chicago: 616S. Michigan Ave. 


PERMITE  atuminum AND MAGNESIUM ALLOY CASTINGS 
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THE ENGINE THAT IS 
ALWAYS THERE 


Allison-powered planes have been called upon 
in every major engagement in which our 
Army has taken part. * They have had 
‘ a hand in every great land victory 


to our credit. * Allison 


"°OOS 6 ee 


——— 


* ~ 
Maple Sia, engines always — for 


Wiamn mp 


ww dependability and 


brilliant per- 





formance! 


Every Sunday Afternoon 
GENERAL MOTORS SYMPHONY OF THE AIR 
NBC Network 


LIQUID-COOLED AIRCRAFT ENGINES 
weer! | CKEEP AMERICA STRONG 


| MOTORS 


. BUY MORE WAR BONDS 


O7¢ OF 





POWERED BY ALLISON: 


P38 — Lightning « P-39 — Airacobra * P-4o — Warhawk « A-36 and P-51 — Mustang 
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Production Vctacncu BL‘ 


Eye 


for men on Close-Seeing Tasks 





HOW "'SEEING' NEEDS 
VARY IN YOUR PLANT 


20 Footcandles* 30-50 Footcandles* 
illumination needed illumination needed 


EXTRA FINE 
WORK SEEING 


50-100 Footcandles* Over 100 Footcandles* 
illumination needed illumination needed 


*Minimum footcandles in service as specified by Amer- 
ican Recommended Practice of Industrial Lighting. 


PUT YOUR ILLUMINATION PROBLEMS 
THE HANDS OF QUALIFIED ENGINEERS 


Fostoria Industrial Service Centers, located in principal 
cities, are specialists in industrial Lighting for Seeing. 





| 
} 
ee 
' 


*"Galanced Lighting’ stimulates 
Eye Speed and Accuracy — 


In your plant every man on a close-seeing task is 
production-controlled by the “seeing” condition of 
his work area. The speed and accuracy of each 
worker is vitally dependent on the adequacy of light 





for seeing his exact operation. For different opera- 
tions with varying “seeing” needs, efficiency with 
economy in lighting requires proportioned illumina- 
tion to each worker in the quantity and quality he 
needs. 


This is “Balanced Lighting.” It provides primary 
illumination by direct lighting of each critical work- 
area to the high footcandle levels necessary for 
quick, accurate seeing of the task. It provides 
secondary illumination by overall lighting of sur- 
rounding areas at the lower level necessary for 
proper balance and ordinary seeing needs. Requir- 
ing a minimum of lighting equipment, “Balanced 
Lighting” also saves investment and results in lower 
maintenance cost. 


Request an analysis of your plant lighting needs, 
today. A realignment of your present equipment may 
easily provide low-cost attainment of “Balanced 
Lighting” advantages. 


THE FOSTORIA PRESSED STEEL CORPORATION 


FOSTORIA, OHIO 
IN CANADA — Write Amalgamated Electric Corp., Ltd., Toronto 









BOOKLET 


explains the efficient and 
economical results of “Bal- 
anced Lighting” and how 
to obtain it. 


\ WRITE FOR A COPY, today! 


IN 


GENERALITES : LOCALITES 
Their study and counsel on your lighting problems are Overall Lighting Light ON the Job 
available to you without obligation. ? ; 
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@ We’re not too old as rubber companies go—but our eighteen the 
years of operation have proved to a lot of top-flight manufac- cw 
turers that industrial rubber products from Rodic are unbeatable - 
in quality. 
The reasons for Rodic quality are the standard American reasons, in 
the same reasons why American fighting men are the world’s m 
best equipped: crackerjack chemists and outstanding laboratory ha 
technicians... skilled design engineers, experts in rubbers, syn- 
thetics and plastics... production facilities geared to produce 
fast and in volume ...and management with imagination and y 
foresight, dedicated to the proposition that progress must be 


planned for, then worked for. st 
‘ WH, nw . . . . . 
We're up to the hilt in war work, of course. Rodic industrial 


rubber goods are serving in aircraft engines and airframes and 
tanks and many other places where rubber is helping to win the 
war. Come the day of Victory, the things we can make will go 








into homes and refrigerators and automobiles, into business 
machines and electric ranges, into motors and truck bodies and 
the transport aircraft of peace. 1 


A company is known by the customers it keeps. We’re serving "1 
some of the best, today. Tomorrow we'll be knocking on your Q 
door, with irresistible ideas on how our kind of extruded shapes, 
or bonded goods, or molded products, or hose, or lathe-cut items, ' 
can make your postwar product better to produce and easier 
to sell. 





For Seating Unlimited 
SEALING In 
GAS, OIL, HYDRAULIC FLUID 


oss. (RODIC ROBY 


SEALING Against CORPORATION, Garwood, N. J. 


VIBRATION OR SHOCK 


¢ . 
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It Took a“Softie” 


To Absorb Th 


IRPLANE engines perform their miracles 
under brutal punishment. Enormous 
nower must be concentrated in engines no big- 
ger than your dining room table . . . engines 
that must develop one lusty horsepower for each 
cubic inch of cylinder area, yet weigh only 
me wee pound for each horsepower. Terrific 
impacts, loads and pressures tax the endurance 
of every part . four tons pressure per square 
inch of connecting rod surface area, just to 
mention one example. Bearing metals must 
have what it takes to withstand constant ac- 
celeration of incessant pounding and flexing 


wear at thousands of revolutions per minute. 


Most metals cannot take it. Design engineers were 
stumped for a while to find the bearing metal that could 
stand up under such punishment. Then along came silver 

“softie’” of the ages, jeweler’s pet and whipping boy 
for the monetary experts—silver, pegged in price and 
stored in vaults. 


Silver turned out to be the toughest fighter of the lot. 
Silver, applied by the Mallosil* Process to Mallory Bear- 
ings, not only has the strength and endurance, but the 
anti-friction characteristics to absorb the worst beatings 


that air fighting can inflict on engines. 


Today, almost every high output warplane engine relies 
on silver bearings for engine, reduction gear and super- 
charger bearings. Silver-bonded bearings, virtually non- 
existent two years ago, now account for approaching 25% 
of the world’s silver output. Mallory Bearings have won 
their spurs for dependability, longer wear, closer toler- 

wees and the ability to take it under the most exacting 
conditions. Mallory engineering is regarded as the most 


advanced in new bearing techniques and engine makers 


ok to Mallory facilities, expanded over and over again 


y War necessity, as reliable sources of supply. 


MALLORY 








Naturally, Mallory Bearings will be a great boon to post- 
war commercial aviation. But this is only one phase of 
the development. Wherever heavy duty, precision bear- 
ings are essential for improved engine performance—on 
the road, in plant and factory or elsewhere—Mallory 
Bearings have much to offer to design engineers, plan- 
ning for the future. 


Although Mallory Bearing production is 
concentrated on War effort, we shall be 
glad to consult on your problems and 
applications for the peace-time economy. 


P. R. MALLORY & CO., Inc. 


INDIANAPOLIS 6 INDIANA 





SERVES THE AERONAUTICAL, AUTOMOTIVE, ELEC - 
TRICAL, GEOPHYSICAL, RADIO AND INDUSTRIAL 
FIELDS WITH . .. RESISTANCE WELDING ELECTRODES 


NON-FERROUS ALLOYS, POWDER METALLURGY AND BI-METALS... ELECTRICAL CONTACTS, \eo: 
. .. THE MALLOSIL* PROCESS—BEARINGS .. . SPECIALIZED PRECISION ELECTRONIC PRODUCTS 


*Reg. U.S. Pat. Off 
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Certainly, PO“ SA/-RN\X. CONTROLS can be 


used for any manual control... 


Here you see a great coal-unloading operation. PUSH-PULL CONTROLS in the operator’s high cab 
control every operation of boom and bucket—adding tremendous capacity to equipment. 


Different only in detail, those pusH-pULL CONTROLS might just as well be operating on a motor 


Pi 


truck, carrier-scraper, shovel, any piece of automotive equipment requiring remote control for 
any of its operations. Today, the need for positive and foolproof controls on fighting equipment 
—motor trucks, tanks, aircraft, etc.—takes all of the production capacity for PUSH-PULL CONTROLS. 








pan ae 


But, you must be planning for peacetime production. Remember, PUSH-PULL CONTROLS will be 
available to you then—silent, rattle-proof, positive, one moving part operating in a hermeti- 
cally-sealed bath of lubricant. Their adoption on your equipment will add to efficiency and 
give you additional sales features. We will be glad to figure with you any time. 


PUSA-R\N\X\. AUTOMOTIVE CONTROLS 


AUTOMOTIVE AND AIRCRAFT DIVISION 
6-235 General Motors Building, Detroit + 695 Bryant Street, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 
BRIDGEPORT, CONNECTICUT 

ESSENTIAL PRODUCTS... . TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope 

TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys 

HAZARD Wire Rope, Yacht Rigging, MANLEY Auto Service Equipment, OWEN Springs, PAGE Fence, Shaped Wire, Welding Wire 

READING-PRATT & CADY Valves, READING Electric Steel Castings, WRIGHT Hoists, Cranes, Presses... In Business for Your Safet 
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Liberty Aircraft Service Tools and Test 
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MANUFACTURERS OF AIRCRAFT SERVICE 
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"Pests and Calibrates all Types of 


Propeller Governors 


Easily .. Completely . . Accurately 


This Liberty Test Unit (Type 102) tests and calibrates all functions of 
aircraft propeller governors of all types. It checks the governing range, 
governor sensitivity and response . . . tests the relief valve pressure set- 
ting and pressure cut-out switch operation of Hamilton Standard gov- 
ernors .. . makes internal leakage measurements and burst pressure 
tests. Mounted on heavy casters, readily portable about the shop. Used 
by U. S. Navy, British Government and aircraft manufacturers. Write 
for complete information. 


LIBERTY morors 


& ENGINEERING CORPORATION 
BALTIMORE-1, MARYLAND 





TOOLS AND TEST EQUIPMENT 


Copyright 1948, Liberty Motors & Eng. Corp. 
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BARRELS 


FOR 


BULK 
OF 


In one of Udylite’s four types of barrels you 
will find exactly what you need. 

Udylite barrels are designed by engineers 
who know the plating and finishing busi- 
ness through years of experience. These 
barrels have been tested under actual plant 
conditions—hundreds of them are giving 
*“*better than satisfactory,’’ continuous serv- 
ice under today’s abnormal strain. They 
have proved themselves worthy of your con- 
sideration and trust. 


THE HORIZONTAL PLATING BARREL. Udylite's 
conventional, rotating cylinder type barrel. Product 
of years of practical experience in plating. Proved by 
years of service. Built to your requirements in ‘Lift 
arm’”’, ‘‘Multiple cylinder’’ or ‘‘Bail’’ type. 

The barrel which built Udylite’s reputation for A-1 
trouble-free equipment. 


THE MULTI-PURPOSE BARREL. A ‘Jack of all 
work’’ for cleaning, drying, plating, rinsing or 
pickling of small parts. Fast, sturdy and economical. 
Batch type. Loads and unloads quickly. Capacity 
one peck or 50 to 70 pounds. Equipped for cyanide or 
acid plating or for tumbling, pickling, rinsing, etc., 
as you specify. 


THE AUTOMATIC CLEANING AND PLATING 
MACHINE. A practical, compact unit which cleans, 
pickles, plates, rinses and dries large quantities of 


R UDYLITES 





: 
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HANDLING 
SMALL PARTS 


small parts automatically. Can be used for any 
combination of operations. May be converted to new 
cycles quickly and inexpensively. No manual han- 
dling of parts in. process. An ideal unit for war or 
peacetime quantity production. 


THE HANDIPLATER. The handiest little plating out- 
fit in any plant. Plates that double handful of odd 
parts which are always such a problem. Can be car- 
ried anywhere in the plant and plugged into regular 
light socket. A complete unit in every way. 


If you need information on bulk handling 
of small parts write or call Udylite—our 
experienced engineers are at your service. 


1651 E. Grand Blvd., Detroit 11, Mich. 


Chicago 12 
1943 Walnut Street 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


Long Island City 1, N. Y. 
11-16 44th Drive 


Cleveland 3 
4408 Carnegie Ave. 











Fortified with 21 years of Design, Engineering. and 
Manufacturing “know-how” 6,000 Inland men and 
women, in delivering quantity production of 325 
war products and parts, are demonstrating their 


mastery of many new skills and processes which INLAND 
are helping to speed the day of Victory. 


INLAND MANUFACTURING DIVISION _ > 


oe oe eee ee 
General Motors Corporation, Dayton, Ohio 


Inland Products for Victory include Carbines, Tank Tracks, mA Khe WLTIA eA 
Gun Sights, Helmet Liners, Extinguisher Horns, and rubber , y 

and metal parts for tanks, aircraft, submarine chasers, torpedo 

boats, artillery lighters and landing craft. 


[ MAKE AMERICA STRONG... Keep on Buying War Bonds | 
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WALKER-TURNER FLEXIBLE SHAFTING 
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IT “GETS AROUND" 


Walker-Turner Flexible Shafting “gets around”, in more ways than one. 
In engineering design it offers a means of getting around obstructions to 
power transmission and remote control. Geographically, too, it gets around. 
Used on aircraft and other mechanized war equipment, Walker-Turner 
Flexible Shafting is seeing action today all over the world. It has thoroughly 
dem6nstrated its reliability under all conditions of combat. When the need 
came, engineers designing war machines for the Allied Nations found this 
Shafting ready. Its dependability had been proven during many years 
of rigorous service on industrial equipment of many kinds. 

If you have a problem in remote control or power transmission for war 
equipment today—or peace-time applications tomorrow, get in touch with us. 


WALKER-TURNER COMPANY, INC. 
4614 Berckman Street, Plainfield, N. J. 
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Piet’ §=6FOR REMOTE CONTROL AND POWER TRANSMISSION 


V.S.A. 
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@ Tremendous war-time demands have resulted in the 
development of scores of new uses for Federal Dial Feed 
Presses. And every day, these versatile presses are solv- 
ing more production problems— performing a wider va- 
riety of jobs which, until recently, were not thought of 


as press operations. 


Originally employed for secondary operations only, Fed- 
eral Dial Feeds are now being used for primary and as- 
sembly work as well; in some cases, perform intricate 
combinations of all. Burnishing, broaching, forming, stak- 
ing, and high speed marking are also handled with ease. 
The need for highly specialized machinery of limited 
utility is often eliminated. And production speed is often 


increased as much as 3 to 6 times. 


Federal Presses will be equally effective tomorrow, for 
hundreds of uses in low-cost peace-time production — 
with practically no reconversion costs. Orders are now 


being accepted for prompt post-war delivery. 






WRITE FOR NEW CATALOG 


Valuable new catalog illustrates and des- 
coins weet cribes complete line of Federal Dial Feeds 
and Open-Back Inclinable Presses. Just 


write— 


THE FEDERAL PRESS CO. 


3901 Division Street, Elkhart, Indiana. 


anuary 15, 1944 
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AVAILABLE IN 8 SIZES 
CAPACITY, 6 TO 80 TONS 
























Special application of Federal Dial Feed Press in operation 
on bullet parts—20 stations, 60 to 80 strokes per minute. 
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14-2/5 Pounds Saved On Each Machine Gun Barrel Support 


To produce a barrel support weighing 4-5/10 Ib., 15-5/10 Ib. 
of material had to be removed by previous methods. With 
‘ArmaSteel castings, the same barrel support is produced by 
removing only 1-1/10 Ib. of material. 





Former Stock—20 Ib. 
15-5/10 ib. of metal to be removed. 


ArmaSteel Casting—5-6/10 Ib. 
1-1/10 Ib. of metal to be removed 





Finished Part—4-5/10 Ib. 


The Saving is:in Hours, in Pounds and in Tool Wear 


4 


ArmaSteel* 


o 


ArmaSteél possesses two characteristics 
in particular that make production men 


say, “It’s right up our alley!” 


One of these characteristics is the in- 
herent economy of castings as opposed 
to other forms of stock. By conforming 
closely to desired shapes, ArmaSteel cuts 
‘down machining time, reduces the vol- 
ume of “chips” and steps up the pro- 
duction of finished parts. 


The other is ArmaSteel’s exceptional 
machinability, which makes the saving 
in material, tool wear and machining 





time even more pronounced. This ad- 
vantage is “paying off” today by increas- 
ing output in scores of war industries. 


Can you use ArmaSteel in your pro- 
duction? It is a versatile metal of high 
strength, offering high hardenability, 
good shock resistance, excellent bearing 
qualities and many other desirable prop- 
erties. Let us know if we can help you. 


Let’s All Back the Attack! 
BUY WAR BONDS 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 
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CAST FOR A LEADING ROLE IN INDUSTRY 
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See What Others Have Done With 
Special Machine Tools! 


Production line of W. F. and Jobn Barnes Center Column Machines 
tooled specifically for the machining of armor piercing projectiles. 


GET THESE FREE BOOKLETS 


@ Here is a set of five new bulletins which illustrate and describe 
an unusual variety of metal working production solutions. 
Machining operations include boring, facing, drilling, reaming, 
milling, honing and tapping. Each machine represerits an 
economical solution of a problem involving one or more of these 
operations. Deep-hole drilling machines, Unit-type machine 
tools performing multiple operations, and boring and honing 
machines are but a few covered in these five bulletins. Machines 
for low, moderate and high production requirements are also 
included. These booklets may give you an idea for a more 
profitable approach to your metal-working problems. Write 


for them today. Ask for bulletins 144. 


* HOW YOU CAN GET A SPECIAL MACHINE TOOL TO 
SUIT YOUR JOB is illustrated and described in this 
set of 8 bulletins. Each bulletin traces a machining 
problem from the preliminary survey to the final 
machine design. Each may suggest a more product- 
ive tooling set-up that you can use today. Write for 
bulletins J4. 
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STREET e ROCKFORD, ILLINOIEUS, U.S.A. 




















Men With Enough Authority to Reverse Decisions 


AUTOMOWVE nd Aeration MDUSTRIES 


Sometimes it is very important to be known by the relatively few men in industry who 
have the authority to reverse decisions. It is, as a rule, difficult to contact them 
personally. 


However, in its stated industrial fields; AUTOMOTIVE and Aviation INDUSTRIES is 
read by the great majority of these men, whose word in your behalf at a crucial 
moment may mean a very great deal to you. 


Also among the 40,000 readers of this leading industrial magazine there are many 
thousands of men whose decisions in your favor will never need reversing—and that's 
important too, 


———— — wee uae 
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Properly timed advertising will keep you in their minds. 


O 
AUTOMOWVE ond Aiton MDWaTKIES 


A CHILTON Publication @ Chestnut and 56th Streets, Philadelphia, 39, Pa. 
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TRAINERS, TOO, CAN HAVE 
“INJECTION Ceckcceioce 


O give to the training planes and other small aircraft the 

maneuverability of our fighting planes, Bendix has developed 
new floatless, non-icing, all automatic carburetors embodying 
the famous Stromberg injection principle of fuel metering. These 
carburetors, known as the “PS" series, are single barrel units, 
equipped with automatic altitude,control, manual mixture con- 
trol, accelerating pump, fuel cut-off and power enrichment fea- 
tures, found on the larger Stromberg Injection Carburetors. The 
automatic altitude control is optional. The new “PS” models 
bring a new standard of safety to :the flying of smaller planes 
and offer many advantages. for use on post-war civilian craft, as 
well as on present-day military ships. 


BENDIX PRODUCTS DIVISION 


South Bend, Indiana 
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for Forging the Products 
of WAR dnd PEACE 
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Today, in forge shops all over the 
country AJAX Forging Machines and 
Forging Presses are performing a 
vital role in the high speed préduction r 
of material for war, such as parts for 
‘ships, guns, tanks, airplanes# bombs t 
and shells—adding their full share to ' 
industry’s all out effort toward speed- t 
ing victory. And when that goal has 
been attained and the requirements for 
war are curtailed, with merely chang- 
ing of the dies these sam@” machines 
and presses will produce, ego it¢a- 
ly at high production rates, accurately 
forged parts for automobiles, refriger- 
ators, farm implements, railroad, cars, 
and many, many more products to 
immediately meet the requirements of 


a new and greater peacetime economy. 






Write for Descriptive Bulletins. 


MANUFACTURING COMPANY 


EUCLID BRANCH P. O. CLEVELAND, OHIO 


621 MARQUETTE BUILDING «+ CHICAGO, ILLINOIS 
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HE big tank busters lived up to 

their name. Slogging’ along un- 
der enemy gun-fire, over the rocks, 
through the woods—they completed 
their assignments quickly, surely, as 
the men who designed them knew 
they must. 

Construction engineers, building 
for this sort of rugged strength and 
trouble-free operation, insure the per- 
formance of: many" vital parts by 
specifying seamless alloy steel tubing. 

Pierced from solid billets of alloy 
steel, seamless alloy tubing makes for 
strong, rigid construction, relatively 
light weight, resistance to corrosion, 
heat and abrasion. It withstands im- 
pact, shock and fatigue. In axles, 
frames, housings, torque tubes and 
bearings, tubular alloy steel stands up 






Columbia Stee! Company, 
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Break: through 
without breakdowns | 


San Francisco, Pacific Coast Distributors 


through long service on all war fronts. 

Pre-tested under every imaginable 
condition of service, Tubular Alloy 
Steel Corporation products went to 
war with the backing of 50 years of 
experience. Our contribution to the 
war effort is centered on our one job, 
producing the finest alloy steel tub- 
ing that advanced metallurgical re- 
search and up-to-date improvements 
in materials, methods and processes 
make possible. 

Tubular Alloy Steel Corporation 
makes all sizes of tubes from 4 inch 
to 8% inches in the current ranges of 
alloys, in the customary wall-thick- 
nesses. If you are striving to speed 
production on essential war equip- 
ment, write for complete information 
on Tubular Alloy Steel products. 


Gary, Indiana 
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United States Stee! Export Company, New York 



















Piercing a billet of steel by the 
seamless process, the only method 
of tube manufacture that assures 
uniform wall strength, meets rigid 
U. S. Government specifications. 





% BACK THE ATTACK WITH WAR BONDS * 


The newest name in alley Anbing 
TUBULAR ALLOY STEEL CORPORATION 
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NING--TUGGING--PULLING 
NOR PUSHING 


IN 
POSITIVE MECHANIC RWARD AND REVERS 
STEERING HANDLE-- nt 
OWER DRIVE-- 
PEEDS--FRONT WHEEL P 
16s HYDRAULIC PLATFORM LIFT WITH EASY 
FOOT CONTROL 
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¥® Miss War Worker, whose job it is to transport materials, becomes 
© Miss Wer Worker end a high efficiency employee with a TRANSPORTER. Her work 
TRANSPORTER can transport the consists only of guiding the TRANSPORTER and walking along 
same tonnage of material « given dis- = with the load. This mechanized material-handling truck transports 
tance that would require the physical : 
effort of three men handling in the tons of bulk material of various sizes and shapes, or packaged 
conventional way. products, doing all the heavy work and accomplishing it quickly 
and at low cost. 


© The TRANSPORTER is ‘ , ses 
built in 4000- and 6000-pound capacity The TRANSPORTER is designed for short hauls within the plant — 


platform type lift trucks for skid trans- it handles loads in elevators, along narrow aisles, and is valuable 
portation and in a pallet type fork lift : : ; 

arnt fen wiekt Geille ion asad eauanih ve use in areas where floor loads are restricted. Get details on 
on open- or double-faced pallets. this modern material-handling truck that has the forward and 


reverse control buttons in the handle for easy guiding of loads. 


MANUFACTURERS FOR OVER THIRTY FIVE YEARS fvectric Propelled INDUSTRIAL TRUCKS 
AUTOMATIC TRANSPORTATION CO. 


OlV. OF THE YALE @ TOWNE MFG co 
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SNYDER KNOWS HOW 


This straight line index 
machine was developed by 
Snyder to expedite produc- 
tion of crankshafts for in- 
ternal combustion engines. 
It drills, reams and taps 
flange holes, and miscel- 
laneous holes in the small end 
of the crankshaft—a total of 
10 holes. The production of 
this machine is 22 crank- 
shafts an hour. With proper 
handling equipment, one 
man can operate a group of 
related machines. Con- 
tinuous automatic cycle 
operation eliminates the 
time, labor and fatigue other- 
wise involved in handling a 
heavy part between steps 
and because unclamping and 
reclamping between steps is 
eliminated, a very high de- 
gree of accuracy is main- 
tained. Machine can be 
changed over to handle 
another type crankshaft 
within an hour. 





@When hats are in the air for 
victory, you’ll be twice as happy 
if you can also throw your hat in 
the air for a post-war production 
plan that’s complete and ready to 
go—ready for the swing-over to 
peacetime products and peacetime 
employment, both so necessary to 
post-war prosperity. 


The time to complete that plan is 
NOW-— before the clamor for pro- 
duction starts. Right now, there is 
time to study and analyze the 
product as a production project— 
time to consult the best production 
engineering brains—time to build 
the special-purpose machines that 
will give you the quantity, quality 
and economy that build markets, 
profits, and employment. 


For twenty years, in peace and war, 
Snyder has been co-operating with 
leading American industries in solv- 
ing production problems through 
the use of special-purpose machines 


20 Years of Successful Co-operation with Leading American Industries 
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WHEN HATS ARE IN THE AIR=_,\° 


ZO? 





IS THE TIME TO CALL SNYDER TO HELP 
YOU PLAN MACHINES FOR PEACETIME PRODUCTION 


that perform one or many opera- 
tions, increase output, improve 
quality, reduce cost. 


This experience is at. your service 
now, in any degree that you may 
need—to consult on your produc- 
tion problems, to design and build 
the machines you need, or to build 
machines to your specifications. We 
invite you to write us in full con- 
fidence. Snyder Tool & Engineer- 
ing Company, 3400 E. Lafayette 
Ave., Detroit 7, Mich. 


PLAN Your PRODUCTION 
when you 
PLAN Your PRODUCT 


SNYDER 


DESIGNERS AND BUILDERS OF 
SPECIAL-PURPOSE MACHINES 
FOR HIGH PRODUCTION 
AT LOW UNIT COST 
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Manufacturers 


Have Advertised in EVERY 
ISSUE of this Publication 


for 5 years or more @ 


76 for 10 years or more 
33 for 15 years or more 
17 tor 20 years or more 
12 tor 25 years or more 
8 for 30 years or more 
4 for 35 years or more 


CHILTON AUTOMOTIVE BUYER’S GUIDE is the 
quarterly (February, May, August, November) used 
by automotive and aviation Purchasing Agents and 
other Purchasing Executives when they want to buy, 
and by 3,000 automotive jobbers. 

Circulation: 12,000 annually. Advertising Rates: as 
low as $12 per quarterly insertion. Ask for further 
details. 


CHILTON 
AUTOMOTIVE BUYER'S GUIDE 


A Chilton Publication 
Chestnut and 56th Streets (@ Philadelphia 39, Pa. 
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Which 
will BEST meet 
your requirements 


Here is a group of Birdsboro compression molding presses 
and multiple platen sheet presses which offer a range of 
engineering designs to meet many plastic press require- 
ments. Their ability to pass the toughest performance 
tests with ease, is being proven daily in plants from coast 
to coast. Operation under actual plant conditions testifies 
to the minimum maintenance standards set by Birdsboro 
Plastic Presses. Perhaps you'll find the answer to your 


press problem right here. In any event, when you have 





a press problem, call Birdsboro. 










Birdsboro Steel Foundry & Machine Co ¢ Birdsboro, Pa. 


HYDRAULIC PLASTIC PRESSES 
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STARTING JANUARY I[I8I8 


IT’S UP TO YOU! | 


TARTING January 18th, it’s up to you to lead the 
men and women working in your plant to do them- 
selves proud by helping to put over the 4th War Loan. 
Your Government picks you for this job because you 
are better fitted than anyone else to know what your 
employees can and should do—and you’re their natural 
leader. This time, your Government asks your plant to 
meet a definite quota—and to break it, plenty! 
If your plant quota has not yet been set, get in touch now 
with your State Chairman of the War Finance Committee. 
To meet your plant quota, will mean that you will have 
to hold your present Pay-Roll Deduction Plan payments 
at their peak figure—and then get at least an average of one 
EXTRA $100 bond from every worker! 
That’s where your leadership comes in—and the lead- 


ership of every one of your associates, from plant super- 
intendent to foreman! It’s your job to see that your fellow 
workers are sold the finest investment in the world. To 
see that they buy their share of tomorrow—of Victory! 
That won’t prove difficult, if you organize for it. Set 
up your own campaign right now—and don’t aim for any- 
thing less than a 100% record in those extra $100 bonds! 
And here’s one last thought. Forget you ever heard of 
“10°” as a measure of a reasonable investment in War 
Bonds under the Pay-Roll Deduction Plan. Today, thou- 
sands of families that formerly depended upon a single 
wage earner now enjoy the earnings of several. In such 
cases, 10% or 15% represents but a paltry fraction of an 
investment which should reach 25%, 50%, or more! 


Now then—Up and At Them! 


Keep Backing the Attack!—-WITH WAR BONDS 


This advertisement prepared under the auspices-of the United States Treasury Department and the War Advertising Council 
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Where are the flexible shafts? Why 
they're down in the engine compartments 
of this mighty Martin “Marauder’’—re- 
volving smoothly and steadily as from 
their engine connections they drive the 
generators that develop current for the 
electric tachometers — the instruments 
that keep the pilot constantly posted on 
engine speed. 


It's a most important function these 
shatts perform, for engine speed is a vital 
factor in both piloting and navigation. 
But S. S. White Shafts are tried and true 
hands at the job—and they do it with the 








Photo courtesy of 
The Glenn L. Martin Co. 


faithful dependability that has made 
them the choice of aviation engineers. 

In practically every U. S. combat and 
commercial plane you'll find one or more 
S. S. White flexible shafts—driving ia- 
chometers, tach generators, supercharg- 
ers, fuel pumps, rounds counters, wind- 
shield wipers, starters, etc.—and provid- 
ing remote control of radio and direction 
finding equipment, trim tabs, gyro pilots, 
prestone shutters, aircraft guns and other 
accessories. 


In quality and performance S. S. White 
flexible shafts are worthy to serve in 
Uncle Sam’‘s aircraft—the world’s best. 


S.S. WHITE 





Dept. A, 10 East 40 


yet, New York 16, N. Y. 
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Keeping Them Flying 


In the great repair hangars of Pan- 
American World Airways System 
—where skilled mechanics build up 


engines for transocean Clippers— 


ARTER ROTARY 
SURFACE GRINDERS 


are in service—versatility with pre- 


cision. 


GRINDING MACHINE CO. 


WORCESTER, MASSACHUSETTS « U.S.A. 
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@ The peace-time plans of many manufacturers 
are growing into an extensive list of promising 
products, processes and equipment. It reflects 
the vision and ingenuity of alert planners 
who always realize the future is TODAY — 
the same keen ability that is producing 
for Victory. 

























@ Somewhere in the success of most 
infant industries, precision cold rolled 
strip steel by CMP can play an im- 

portant part. Its use can mean a 
production economy, a sales advan- 
tage or a consumer benefit. 
@ We're ready, willing and able to 
point out CMP precision strip 
superiorities, its versatility and its 
broad adaptability. We're prepared 
to prove our statement that light, 
yet strong THINSTEEL (CMP 
strip in gauges thin as .001) is the 
metal for tomorrow’s better products 
and profits. 


THE COLD METAL 
PRODUCTS COMPANY 


Subsidiary of The Cold Metal Process Co. 
YOUNGSTOWN, OHIO 


LUMP’ 


|PRECISION = COLD gd ROLLED 


ne 


on AUTOMOTIVE and AVIATION INDUSTRIES 





‘‘PITTSBURGH’’ 
DEVELOPMENTS IN AIRPLANE G 
ee) 


Making streamlined vision panels possible 
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1044” High, 84” Wide, 
18” Long 


LOW PRESSURE 








FOR NEW OR OLD HYDRAULIC CIRCUITS — 

Fits anywhere into your present or new hydraulic circuits 
without interference. Now you can obtain high pressure 
when you need it— return to low pressure at will. Use 
low horsepower motor and low pressure control valves — 
results in lower initial investment and reduced operating 
and maintenance costs. 

Can be used in circuits with either variable or constant 
volume pumps. 

Free from repairs—no gears to wear out — no driving 
mechanism to get out of adjustment. The Racine Hydraulic 
Pressure Booster is an exclusive patented unit. For com- 
plete information ask for illustrated bulletin. Address 
Dept. CM-P. 

“Variable Volume’’ PUMPS — “‘Balanced-Piston” VALVES 
Include in your hydraulic circuits Racine 
Oil Hydraulic “Vane Type-Variable Vol- 
ume” Pumps. Capacities 12 - 20 - 30 
G.P.M. Operating pressures 50 to 1,000 
pounds per square inch. Racine “Bal- 
anced-Piston™ Valves insure ease of op- 
eration. Sizes 3@” to 1144”. Ask for 
Bulletin P-10-C. 


Racine ''Variable Volume'' 
Oil Hydraulic Pump 















“CHICAGO SCREW” 
QUALITY PRODUCTS 


meet exacting specifications 





Accuracy has been traditional with The Chicago Screw Com- RACINE METAL CUTTING MACHINES 
th founded 70 For 36 years Racine has led the 
Seng Re BOR Rig aectgebr ts aratain ts te eraser field in metal cutting machines. 
On runs of hundreds or millions—we maintain exacting Positive screw feed and the ap- | 
specifications for tolerances and finishes . . . This excellence plication of hydraulic operation, 


feed and control to metal cutting 
machines of the reciprocating 
; type, were first developed by 

ndard tor @ Racine. A full line — capacities 
Stanes Precision 6” x 6” to 20” x 20”, 
wisconsin q 
s. A. 


in production of all our Screw Machine and Cold Upset Prod- 
ucts cover all operations involving Hardening and Grinding, 

es Slotting, Milling, Threading: 
Y Broaching, Thread Milling and 
Thread Grinding. 


fee =| HE CHICAGO Screw Co. 









CINE, 
RA U. 


wailT’ Amp, 
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ESTABLISHED 1872 






Racine Hydraulic 
1026 SO. HOMAN AVENUE CHICAGO, ILL. Automatic Steck Feed Machine 
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SKILL COUNTS IN 
AIRCRAFT WELDING! 










The Sky’s 
His Limit Under 
the Best Postwar Plan 










Freedom is not given a people by a benevolent Gov- 
ernment—it is something we must work to get and 
work to keep. Freedom of Enterprise has made Amer- 
ica the world’s most powerful and prosperous nation 
in both peace and war. Here we have the highest 
wages paid in the world, here we have developed 
| the highest standard of living. Here we have not 
occurred in the aircraft industry in the past been subject to the repressions of a state-controlled 
| economy, but have been free to develop individual- 
| 
| 
| 
| 















¥% The tremendous developments, which have 

















five years, have produced at Kay Products ism and self-reliance. Let’s keep it that way. 


Company a unique and very comprehensive ’ ; , 
Ji 4 ) P We believe our returning soldiers will prefer a job 


with private industry where the *‘Sky Is the Limit’’ 
for their advancement—in direct proportion to their 
individual iniative, skill, and ability. Our system of 
Free Enterprise makes this possible, for it creates 
the vast ws 2 of American production so necessary 
pose of serving the Army Air Forces and lead- to attain and maintain high levels of employment. 


experience in aircraft welding, and the pro- 


duction of aircraft parts and assemblies. 


Organized just five years ago, for the sole pur- 


ing aircraft manufacturers, Kay Products has | In planning for the future, what can be more vital 
than to combat many plans that seek to abandon 
| the system that has made this possible—Free Enter- 1 
—so that the welding skill and experience of this prise. Continuance of Free Enterprise, plus native 
American industrial skill and ability, will avoid the 
gaunt spectre of mass unemployment after the War. 


recently increased its facilities and personnel 


company can now be offered to a limited number 


of new customers. 


But — unless we are willing to trade the time- 
proven Free Enterprise system for some substitute | | 
which will nullify individual initiative, progress, 
KAW 4 PRODUCTS and freedom, we must speak up. We must explain 

AV x pa ode oo and advantages to those who may not 


understand them, because appreciation comes only 


(0) (YO LPLAINIY? from knowledge and understanding. If we fail to | 
do this, the failure will be ours. 

















4825 CABOT STREET, DETROIT, MICHIGAN 
- CURTIS 


DIVISION OF TYLER FIXTURE CORP., NILES, MICH. 






CURTIS PNEUMATIC MACHINERY DIVISION 
of Curtis Manufacturing Company i 
1917 Kienlen Avente, St. Louis, Mo. } 


Air Compressors @ Air Hoists « Air Cylinders 
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CHICAGO 


1318 ELSTON AVE.. * 
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HAMMERS 
MALLETS 








ii 


Carefully made, accurately 
balanced, with weighted heads 
where extra striking power is 
needed. Strike forceful blows 
without marring or battering, 
without recoil or bounce. Never 
split, chip, “smear or crack, 
retain this true striking face so 
every blow goes right to the 
target... gets work done. 
Long wearing, mechanically 
cured, coiled Rawhide faces far 
outlast soft metals, plastics, 


wood or rubber. 


Ref lacea Ale DHleads 


Replaceable Insert Faces are 
available for C/R Hammers 

- make each a “life- 
time” tool. 


C/R Hammers and Mallets are 
classified as essential tools for 
the manufacture and mainte- 
nance of aircraft and other 


military material. 


Write for Catalog Sheets 





Rawhide vizs.co. 


CHICAGO. ILLINOIS. 


Returning Servicemen 
Finding Jobs Readily 
(Continued from page 52) 


ployment departments, training facili- 
ties and supervision for the rehabilita- 
tion of disabled veterans. Returning 
servicemen are placed in various groups 
depending upon their physical condi- 
tion. Those suffering from serious vis- 
ual defects, diabetes, heart disease or 


hand aud arm disabilities will not work | 


with hazardous machinery. Those hav- 
ing back injuries will not be given jobs 
involving heavy lifting. Those with 
lung ailments will not be asked to 
work in dust or fumes and those with 
leg injuries will not be assigned jobs 
requiring standing. 


Aircraft plants also are taking on | 
many returning veterans. The El Se- | 
gundo, Cal., plant of Douglas Aircraft | 


Co., Inc., has 400 war veterans on its 
employment rolls. The company finds 
that these men have given a definite 
boost to morale due to their former 
personal association with the war 
fronts. The Texas Division of North 
American Aviation, Inc., at Dallas has 
given jobs to 686 honorably discharged 
veterans. This company finds it can 
utilize the practical knowledge and 
technical training of many of these 
men, 

The unions also have taken up the 
problem of the returning soldiers and 
sailors. R. J. Thomas, president of the 
UAW-CIO, has suggested the setting 
up of “light work departments” in 
plants to give partially incapacitated 
veterans an opportunity to earn a liv- 
ing. He suggests that union locals 
negotiate for such arrangements. Ser- 
vicemen retain their seniority while in, 
the armed forces under most union 
contracts. The Veterans Employment 
Service, a division of the U. S. Employ- 
ment Service, has the responsibility 
of locating jobs for returned service- 
men. If the veteran does not like a job 
in which he is placed, he has the privi- 
lege within 60 days of changing jobs 
without being subject to local employ- 
ment stabilization job freezing. 

Strikes and strike threats continue 
to beset the automotive plants engaged 
in war production. Most serious re- 
cent walkout was that of nearly 2,000 
foremen at the Ford Willow Run bomb- 
er plant over refusal to recognize the 
Foremen’s Association of America as 
bargaining agent for supervisory em- 
ployes. The two-day strike ended when 
the company agreed to arbitrate the 
dispute with the foremen. It was pre- 
cipitated by disciplinary action against 
a foreman, who was penalized 44 hours 
pay for taking up FAA union griev- 


ances on company time. Subassembly | 


work on bombers dropped 15 per cent 
and manufacturing division work 50 
per cent as a result of the strike. Mem- 


bers of the UAW-CIO at the plant | 


maintained a “hands off” policy on the 
strike, continuing work but refusing 
to fill any foremen’s jobs. A similar 
strike occurred at four Detroit area 
Ford plants, including Willow Run, 
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"Your Partners in Production” 





FOR FABRICATION 
OF PRECISION PARTS 
and ASSEMBLIES 


Here is a dependable 








source of supply with 
the experience, en- 
gineering skill and 
complete facilities for 


all types of close tol- 





erance production. 


cll 


AIRCRAFT & DIESEL 
selli di smectite) y wile), | 


4401 North Ravenswood Avenue, 











Chicago 40, Illinois 
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SPECIAL BOLTS AND STUDS 


Uniform in strength, with precise, clean 
cut threads, and forged heads of any 
type or shape, RITCO Special Bolts and 
Studs can be made in any metal... 
ground or unground ... in sizes up to 
2” diameter. We are regularly supply- 
ing special bolts to fill the needs of the 
aircraft, marine, automotive and many 


other industries. 


Remember RITCO for 


SPECIAL BOLTS, NUTS & STUDS 
DROP FORGING & DIE SINKING 
SCREW MACHINE PRODUCTS 
HEAT TREATING 
SPRAYED METAL SERVICE 
PARKERIZING 


Es’. ~ctes gladly submitted. Send sompiles or blueprints. 
Catclog on Request. 


RHODE ISLAND 
TOOL COMPANY 


148 West River St., Providence, Rhode Island 
Seruing Pmerican Tndustry Since, S34 


(RITCO) 
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No. 302 Campbell Abrasive Cutting 
Machine cutting 18 8 Stainless Stee' 
forging blanks from slab 2%” x 10” x 14’ 


DOES ANOTHER 
PRODUCTION CUTTING JOB THAT 
“COULDN’T BE DONE” _ 


@ The job placed in the lap of a nationally 
known manufacturer of drop forgings made it 
necessary to cut 18/8 Stainless forging blanks 
from flat stock 2°s” x 10” x 14’—cut-off 
lengths 934”. 

Without a CAMPBELL, cuts took so long that 
it was impossible to maintain production. 


Now a CAMPBELL No. 302 ABRASIVE CUTTING 
MACHINE makes those cuts in 10 minutes— 
finished, burr-free cuts to dimension, with- 
out waste. 


If you write the Campbell Engineering 
Department, they will develop production 
procedure and costs for you, too, without any 
obligation. 


State materials, shapes and sizes you are 
cutting. Give lengths of stock, lengths of cut- 
off pieces and production rate required. 


The data worked up for you will be based 
on actual experience. Remember CAMPBELL 
manufactures the only complete range of abra- 
sive cutting machines—8 types and 19 models 
—and these machines are currently cutting all 
grades of steel, annealed and unannealed, 
non-ferrous alloys, plastics, glass and cetam- 
ics. Solid bars, tubular and flat stock. 





Y 


ABRASIVE CUTTING MACHINGS 


ALSO MANUFACTURERS OF A COMPLETE LINE OF NIBBLING MACHINES 
A 


wa ANDREW C. CAMPBELL DIVISION 


oo Nal BRIDGEPORT - CONNECTICUT 
xy 












a 
AMERICAN CHAIN & CABLE COMPANY, Inc. 


CONNECTICU 
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GOOD SPRING DESIGN 


was never MORE IMPORTANT! 
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With facilities crowded to the rafters, it’s more important than ever to be sure every 

Ori «Fr item in war production be designed and produced accurately, speedily and economically. 

oa That goes for springs, wire forms, and small stampings, too! Helping to combine opera- 

tions—to eliminate waste motion—to streamline production has been common practice 

experience with B-G-R spring engineers for years. Successful experience in meeting peace-time 
mass-production schedules puts B-G-R in a position to meet the super-production needs 


M. . of the largest spring users in the world today—our fighting forces. Let B-G-R ‘‘spring- 
ercury craftsmanship skill’’ help you, too! 


was built up through more 
than a score of years de- 
voted exclusively to the 
production of aircraft and 

aircraft parts; hence war- 
time demands found us 
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with the equipment, experi- . . ner PLANTS oe TRoit ont ANN AIGAN 
ence and specially trained 
artisans to deliver vitally sea tlidalieiaiasiiicinspctaecagelneiaiatiiahibeniaiera iain iain ; 











needed paris quickly ... | last June over an interpretation of he had earned up to $7.10 per hour on \ 
without the delay of plant wage agreements. However, companies piecework rates. The case was certified 
conversion and the hazard have been stymied in their relations to the WLB. 

of hastily trained workers. with the FAA due to an NLRB deci- A 10-day strike at the Jackson 


sion of May 11, 1943, which rules that (Mich.) Crankshaft Division of Muske- 

“ organizations of supervisory employes gon Motor Specialties Co. followed an 
aluminum tanks are not appropriate collective bargain- NLRB poll under the Smith-Connally 
For instance, plant 2 is a ing agencies. Packard, Murray Corp. Act in which the employes voted, 385 
completely equipped unit of America, Detroit Diesel Engine Divi- to 186, to go on strike. The strike vote 
for fabricating and finishing sion of GM and Briggs also have been and walkout followed dissatisfaction 
involved in disputes with the foremen’s over a WLB denial of wage increases 

of tanks of any type... association and several cases have been that had been sought since August, 


forming, riveting, welding heard before the Detroit Regional WLB 1942. Other strikes involved 1,000 at 
anodizing, testing and paint- but no decisions have been rendered. Firestone Metal Products Co., Wyan- 
ing...progressing smoothly, It is considered likely that the entire dotte, Mich., over plant transfers, 750 
steadily and swiftly from matter of policy will be referred to at Fruehauf Trailer Co. over discharge 
shining sheet to cartoned Washington for interpretation or deci- of a woman employe and 320 women at 
shipment. sion. the Dodge Truck plant over heating 
The Michigan Labér Mediation conditions at the plant. 
Aircraft makers know they Board reported a record total of 47 Employes at the Fisher Body Tank 
can depend on Mercury strikes in November, the most for any plant of GM, Grand Blanc, Mich., vated 
quality and deliveries month since Pearl Harbor. However, in favor of strike action, 1,238 to 345, 
alike, for tanks, surfaces, these strikes involved 17,095 employes in an NLRB poll. Union demands in- 
parts and accessories. compared to 20,413 workers out in 44 cluded permission to smoke while at 
strikes in October and 30,946 employes work, improved ventilation and heat- 
74t the Cradle of Aviation in 25 strikes last June. There also ing, hot meals in the cafeteria, and 


were 117 labor disputes in November limiting employment of skilled workers 
which did not reach the strike stage. on non-skilled jobs. 


The strike trend continued in Decem- New N f ae 
ber. Nine hundred employes of the ‘‘©W +Y4ame for Lawrance 


!) t ~ 

ARS Norge Machine Products Division of Emg- and Research Corp. 

: aR < Borg-Warner Corp. at Muskegon en- In line with the expansion of its pro- 
AIRCRAFT Inc. % % gaged in a five-day strike over the dis- duction facilities to include several ad- 












charge of 41 workers who walked out ditional aviation accessories, as well as 
in protest against the rehiring of a auxiliary power plants, the Lawrance 
former union steward. The former Engineering and Research Corp., Lin- 
steward charged the UAW-AFL with den, N. J., has changed its name 

' engaging in a slowdown and said that Lawrance Aeronautical Corporation. 
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Not all synthetic 
gloves are 
oil resistant! 





Lower Cost-per-hour Hand 
Protection with Stanzoils 


Made of neoprene, highly resistant to oils, acids, 
caustics — better protection from burns and other 
crippling harm, so no loss of production, no costly 
finest precision machines and tools. Our engineering staff disabilities. Stanzoils won’t cause skin irritations as 
rubber sometimes does. Workers like them. Extra 
d ; long wear — more safety for your money. Standard 
can handle the complete job, from drafting board to styles, black, white. Write for current delivery date. 


contract manufacturing, or furnish the special or standard 


[) tet MERZ make tHe 
PRECISION PARTS! 


@ Our new modern plant is equipped with the world’s 


and machine operators are highly skilled artisans. We 







Synthetic Rubber Division 


THE PIONEER RUBBER COMPANY 


269 Tiffin Rd., Willard, Ohio, U.S.A. 
New York + Los Angeles 


gages, fixtures and tools you require. Write for new 


literature, and explain your problem. 


MERZ 





Engineering Company 














al . . . thousands of man-hours and hundreds of ma- 


terials are required to produce a fighting plane. 
Serving in the production lines, as the “ground 
crew” of industry, are many types of Cold Fin- 
ished Steels . . . such as:— 


B& L WIDE FLATS 


These are used in the initial stages of manufacture, 
as pattern plates, machine bases, jigs and fixtures 
. . . and also in the precision production of engine 
parts and mountings. Available in a range of sizes, 
as Squares, Wide Flats and Extra Wide Flats, for 
aviation and automotive construction. 















eee 


BLISS & LAUGHLIN, INC. 


Sales Offices in All Principal Cities “BUFFALO, N.Y. - 








W rite for the 
new B&L Weight 
Catculator for 
figuring bar 
steels, 





HARVEY, ILL. 
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ALWAYS A SOURCE OF SUPPLY 


For Machine Tools, Stamping Presses, Structural Machinery, 
Forging Equipment, Hydraulic Equipment, Air Compressors, 
Production Equipment. 

OUR SERVICES ARE ALWAYS AT YOUR DISPOSAL 


/AEMERMAN MACHINERY CORP. 


875 W. 120th ST., CHICAGO 43, ILL. 


FITZGERALD 


GASKETS 
GREASE RETAINERS 
OIL SEALS 
GASKET PACKING MATERIALS 




















Gasket Craftsmen 


Back of the outstand- 
for 38 Years ing performance of hundreds 





. of thousands of Tuthill Pumps in 
Gaskets of all types and materials service throughout the world is a 
* combination of precision manufacture 

and know-how that has made the 

The Tuthill name synonymous with de- 


pendability. In war as in peace, these 
positive-displacement, internal-gear 
rotary pumps set the performance 


FITZGERALD MANUFACTURING CO. 
TORRINGTON, CONN. 


Branches at Chicago and Los Angeles 
Canadian FITZGERALD Limited, Toronto 


pace in coolant, lubrication, hy- 
draulic, and liquid transfer service. 
Capacities from 1 to 200 g.p.m. at 
pressures up to 400 p.s.i. Write for 
catalog. 


; G ™ 


MERCHANT MARINE 


i TUTHILL PUMP 
COMPANY 
j 939 E. 95th St., Chicago 19, Il. 


Do You Know ALL of the Advantages | * £" ge aS 
OF INFRA-RED RAY DRYING WITH me 

NALCO DRITHERM nisnerr LAMPS? .. for over 40 years 

Se ee > eS ea oo 

Re De OR ee nin one, eda eat | 2 MANUFACTURER OF 


nde a AUTOMATIC CHUCKING EQUIPMENT 











FITZGERALD 























results 






lear glass types. 








Learn all a . ioe: a % 

oe Meas Easy’ Renae TON MACHINE C0. 
North American Electric Lamp Co. POTTER & JOHNS 

1022 Tyler Street St. Louis 6, Missouri | PAWTUCKET, RHODE ISLAND 3 
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30 YEARS EXPERIENCE 


NEW! NO. 162 SHEAR 


For cutting off angle iron up to 3” x 3 
x '4” clean dnd square with no distortion 
of ends. Double cut blade shears both 
sides. Ball Bearing Screw Action provides 
maximum power with minimum effort 
Easily operated by one 
man. For bench or floor 

















cw 

L A . — 
NEW! N 

. 

BENCH SHEAR 

4 small, powerful throatless-type 
shear with capacity up to 3/16” 
mild steel. Cam action provides 
straight up-and-down blade travel. 
Length of blade 5”. Size, overall, 
11” x 844” x7”. Weight 45 Ibs. 
All parts interchangeable for easy 
replacement. Write for Circulars. 










NO. 5 JR. PUNCH 


A handy tool for all sheet metal work- 
ers. Capacity %" hole in 16 ga. iron. 
Will punch in center of 4” disc. In metal 
kit box complete with 7 punches and dies. 


WHITNEY METAL TOOL COMPANY 


190 FORBES ST. ca ROCKFORD, ILL. 





VALVES 


3- and 4-way straight 
operating or neutral 
point operating valve 


2-way angle and 
straight through shut- 
off valve 


Hydra Venturi- Vacuum Valves 
are unlike any other valves you 
have ever used. They operate 
quickly and easily, have no 
springs or cups to bother with, 
cause no shock on the line when 
closing and require only a frac- 
tion of the usual maintenance 
cost. Many installations in steel 
mills, rubber packing, car build- 
ing plants and foundries substan- 
tiate these claims. 


Descriptive folder upon requesf. 


ALBRIGHT EQUIPMENT CO. 


FERNDALE, JOHNSTOWN, PA. 
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Achievements in PLASTIC 


PRECISION 


CYLINDER HEAD PLUGS 


“Plastic for cylinder head plugs?” Skeptics shook their heads and 
said “Fantastic!” Yet here they are — injection molded plastic 
Protek Plugs—made to the exacting tolerances demanded by the 
U. S. Air Forces. No matter how perplexing your particular prob- 
lems may seem, Standard’s experienced engineering staff stands 
ready to help you find a satisfactory solution to both present and 
post-war problems, All plans will receive careful and guarded 
attention. Why not write us today? 


STANDARD mo_Loine 
CORPORATION, Dayton, Ohio 
100% INJECTION MOLDING 





ATLAS DROB FORGE CO. x 


eh 
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BLAKESLEE 


OR perfect cleaning of stampings, 


‘METAL PARTS WASHERS 2) punchings, deep draws, machined cast- 












ings, screw machine products use Blakeslee 
engineered-for-you metal parts washers 








™ 





: and degreasers. Blakeslee equipment % 
DEGREASERS } makes it possible to speed up painting, ‘ 
= assembly, plating, finishing, and, after , 





BLA ai) SOLV ' oo — yey gre: 

; etc. Let us make a survey of your plan 
DEGREASING SOLVENTS c/ without obligation and submit proposals 
a a ~—Siséto help you speed pro- bth ap I nage 
SPIRAL AND BELT TYPE \ duction. Write for chine for 105 mm. 


QUENCHERS ) free information. other’ sized shells. 
ine) Bowler Ae y 

















FULTON propuction 
for TODAY'S NEED and 
TOMORROW'S DEMANDS 





a 









Made of tough, clear, 
transparent green plas- 
tic, with ball-and-socket 
swivels and extension 
arm, this Glare Visor 
is adjustable to any 
desired position. 

Our 32 years of engineering, production and market- 
ing experience in the automotive field, supplemented 
today by active participation in the development and 
manufacture of essential parts for modern aircraft 
. . . is at your service, in meeting today’s needs as 
well as tomorrow’s demands. 





Several leading makes of aircraft now engaged in 
military service are equipped with the Fulton pilot 
visor. In addition, we are handling large volume 
production, as subcontractors, of component airplane 
parts to help meet our country’s immediate war needs. 


ERIE MALLEABLE IRON 
COMPANY 
Avtomotive Wheel Division 
ERIE, PENNSYLVANIA 





















Investigate our engineering and production facilities 
and their special adaptability to your immediate, or 
post-war requirements, 


s R FE €\) WwW H E FE [ S Manufacturers of Aircraft and Automotive Equipment 


THE FULTON COMPANY 
——— 1912 S. 82nd St. Milwaukee, Wis., U.S.A. 








NEW IMPROVED PICK-UP no. 3000B 


High Sensitivity —Constant Polarity—Operates at High Temperatures 






The new improved Electro Pick-Up No. 3000B has a bayonet type socket which provides quick, 

reliable contact between connection cable and pick-up *% Adaptor adjustments much simpler 
because of the use of 2 new set screws replacing the older type hexagonal nut. This new con- 
struction permits easy installation and removal from the engine with an ordinary socket wrench. 


The pick-up coil has special impregnation that withstands continuous operating temperatures of 
350° % Engineered to provide quick replacement of diaphragm or coil for extra economical 
eperation and long life * When used with Electro Integrator, will provide indication of pressure 
variations in reciprocating engines, pumps, etc. 









Write for further information, 


ER 8 D PRODUCTS 
ELECTRICAL AND RADIO EQUIPMENT LABORATORIES 


549 WEST RANDOLPH ST., CHICAGO 6, ILLINOIS 
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Fiecilion ww 
MACHINING / 
















Indispensable 
In Aircraft 


Motors! 


ECAUSE precision in machining is a prerequisite to per- 
fect functioning, leading makers of aircraft engine 
parts have for years entrusted this delicate work to Govro- 
Nelson. 

When you have machining or experimental work requiring 
an unusually high degree of accuracy take advantage of our 
20 years of specialization in this exacting field. 

Write Us 
Concerning Your Requirements 


THE 


GOVRO-NELSON 


COMPANY 


1931 Antoinette Detroit, Mich. 












High-Speed, 
Streamlined 
Production... 


One Non-Skilled Operator 





AUTOMATIC HARDENING, QUENCHING and DRAWING UNIT 


The attention of only one man is required for this completely automatic 
VULCAN unit. Work is charged onto hardening furnace conveyor; carried 
through hardening furnace (upper view), which is controlled in two zones; and 
discharged into oil quench tank (lower view) through sealed water-cooled 
quench tube. From quench tank, work is‘taken by conveyor designed to assure 
thorough draining of quench oil.» Draw furnace (lower view) is heated by 
forced circulation, with oil or gas burners firing into a specially designed 
eombustion chamber. . 


Used for treating miscellaneous steel castings and forgings, this streamlined 


unit has a capacity of one ton per hour. May be oil or gas direct fired, or 
equipped with radiant tubes or electric heaters for clean hardening. 


XS based on many successful installations. 


Alley... Bele) ately vale), 


783 CHERRY STREET, PHILADELPHIA, PA. 


Consult VULCAN engineers, regarding your heating or 
heat treating requirements, and get their recommendations 
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The Most Complete and Up-to-the-Minute 
Line of Modern Time-Saving Clamps 





Ground Clamp 


Heavy Duty Speed 


GRAND SPECIALTIES CO. 


3113 WEST GRAND AVE. 


Screws, Swivels and Handles 
COPPER PLATED 
against Welding Spatter 


QUIKCET for fast (4-second) 
Clamping—Instant ratchet set 
and release, fulcrum screw 
tightening, 1-hand operation 
and a non-creeping grip even 
on irregular surfaces. Setting 
the pace in war production. 
DUAL GRIP — Double action 
malleable clamps. Side tighten- 
ing for close working condi- 
tions. No twisting or creeping. 
WELDERS’ GROUNDCLAMP. 
Completely copper plated, with 
connection for ground wire. 
ALLOY-STEEL Medium and 
heavy service “C’’ Clamps of 
even greater than forged clamp 
capacity. Also «u complete line 
of Malleable “‘C” Clamps. 
HEAVY DUTY SPEED 
CLAMPS. 2-handed, lever 
locking and instant release. 
Also Giant 10144” opening size. 
QUICK LOCKCET—For light 
fast work. Locking lever gib 
seat and instant trigger release. 


PROMPT SHIPMENT 
Write for Catalog 





CHICAGO 22, 






Dual Grip 





Alloy-Steel 


ra 


Quick Lockcet 


ILL. 

































For Better 
Uniforms Demand 
These Labels! 


specify 


strength, 


T-191-a.) 


y for leaflet to: 


8. Govt. 


color-fastness. 

vitality, it’s a leader! 

For matching shirts, 

GLENGARRIE POPLIN is 

equally popular. Both fab- 

rics available 

colors — are 

against shrinking. 

* Fabrice shrinkage not more than 
1%. (U. 8. Government Test CCC- 


See your nearest dealer for 
uniforms, sport and work 
clothes made from these 

famous fabrics, or write 


REEVES ARMY TWILL 
SCORES A HIT! 


With men in heavy indus- 
tries, uniforms must with- 
stand heavy 
Reeves 
fabrics. They’re favorites 
for longer wear and 
utmost economy. 

Reeves Army Twill passes 
U tests for 
endurance and 
For fabric 


strain. So 


famous 


in favorite 
Sanforized* 













REEVES BROTHERS, inc. 


54 WORTH STREET 
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-WITTEK AVIATION HOSE CLAMPS Standard 


yor olo NG 
Equipment on BELL P-39 AIRACOBRA |] twoustey 1 SAMMI comne 


INDUSTRY IN CUTTING TOOLS 


carsive roots i 8 AME 1 pies 


SINCE 1930 





VASCOLOY RAMET CORP. «© NORTH CHICAGO, ILLINOIS 











AIRCRAFT Gk Vibealion LITTEL 


WRITE FOR CATALOG 

















: can! : : For severest service. Locked Cap Assembly—Vibration-Resisting 
Since the beginning of modern aviation Wittek Hose Clamps have iissncnte-—Ants-<Denientsien tien 
sion Fuses for all instruments, 
high, low voltage, inst., sircraft, 
communications, engine cireuits, 

radio, automobile, auto radio, clips, 
S ae ee mountings, panels. Send for Catalog. 


LITTELFUSE INC. 20i'ong’St Er Wonte, “callt 


OUR REGULAR BUSINESS  & 
IS SPECIAL FASTENINGS 4915 W. 67TH ST., CHICAGO, ILL. 
— 25,000,000 A WEEK 


Manufacturers of a complete line of AC & 

fa y DC Electric Resistance Welding Machines 

‘ Watch page 9, next issue, for our 
full page advertisement. 


been known as the standard of the industry. Today they are being 
used by the nation’s leading military aircraft and engine builders. 

















| .. . &MASTER SEAL 
| New SHAFT SEALING UNITS ( 





A self contained, self aligning, tamper proof, low loss, SHAFT SEAL for 


| rotating shaft Easily installed or replaced. Made in two styles—flange 

type shown or press type assembled in a pressed steel case. Adaptable 

lf p R (] ( p E A S AY fF M fF iF C () | for use in Aircraft Electric Motors, Oil Pumps. Gasoline Pumps, Hydrau- 

~ L x | lic Equipment and accessory drive shafts. Will design for your needs. 


| Write today for complete information 


BAAS §8FEDERAL SEAL CO., Kendallville, Indiana, U.S.A. 




















Toot DeEsIGNING ENGINEERS AUTOMOTIVE and 
AIRCRAFT FIXTURES, MACH. TOOLS, AVIATION INDUSTRIES 


DIES AND PROCESSING 


BERG ENGINEERING SERVICE Penetrates into Leading Plants in the 











DETROIT CHICAGO Automotive and Aircraft Industries 
8718 MACK AVE. 166 W. JACKSON BLVD. 
Ph. Plaza 2920 Ph. Wabash 7067 

















“ASSISTANT WORKS MANAGER ~ 


Wanted by New England Manufacturer whose product has had world wide 
For Ignition Switch Service; Di- Air Cleaners—Oil Bath and Pre- recognition for over 40 years—now doing war work, but our post war product, 
rectional Switches; Dove Tails Cleaners for Engine Protection production and marketing plans are well along. Applicant must be capable of 
introducing latest production methods. Present Works Manager is desirous 
MITCHF:iL DIVISION UNITED AIR CLEANER DIV. of retiring and applicant must be able to work into this position. Processes 
in include machining castings, forgings and barstoeck on turret lathes, screw 
Philadelpnia, Pa. Chicago, Ill. machines, automatics, milling, gear eutting and grinding machines, presses, 
P heat treating, ete. Salary $7500 te $10,000. Write for additional informa- 
Divisions of tion to 
UNITED SPECIALTIES COMPANY manne St, Wasson. 








111 North 49th Street, Philadelphia 39, Pa. 


9705 Cottage Grove Ave. Chicago, Wil. 

















Heavy, medium and light stamp- 
ings in any quantity. A steady flow 
of production — you want it. 


QuaLstv WORCESTER STAMPED METAL CO. QUALITY 
STAMPINGS 9 Hunt Street, Worcester, Mass. STAMPINGS 









Littell makes a complete 
line of Automatic Feeds, 
Reels, Straighteners, ete. 
Request Bulletine. 






















~~ 






JOHN CRANE Ze@Gosexs 
VICTOR | PUMP SEAL 


GASKETS | 
OIL SEALS | 














Designed for AIRCRAFT, MARINE, JEEP, 
TRUCK, TRACTOR AND AUTOMOBILE PUMPS 


GREASE RETAINERS) | GV VT. dn CT oD meee 
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How Line Smashing 
Tanks Benefit 
Engine Design 






Ingenuity and experience used in soly- 
ing war machine clutch problems have 
produced new developments that will 
help American manufacturers protect 
future markets by designing better post- 
war products or re-designing present 
modeis. _ Don’ t struggle with power 
t probl affecting peace- 
ime machines. Our engineers are 
ready to help productioneers plan 
more compact, dependable ana efftici- 
ent applications of 


ROCKFORD Industrial CLUTCHES 
General Offices: GLENVILLE, CONN. and POW EIR sTAUK aiplRindieal 


New York Boston Chicago Detroit Philadelphia St. Louis 
Cleveland Los Angeles San Francisco Dallas Seattle SEND FOR THESE HANDY 

BULLETINS ON POWER > 

TRANSMISSION CONTROL 


They tell and show how 
ROCKFORD CLUTCH 7" 

and POWER TAKE-OFF , 

applications are saving power, time and 
money in a wide va- 
riety of industries. 
Give capacities, di- 
mensions and speci- 


_FELT_ 


Men who know FELT are available to assist 
you in selecting the exact FELT for your re- 
quirements. Their success is built on ability 
to make customers as well as to sell FELT. 


American Felt 
Co ‘y 









































RE-SET-ABLE 







BIG-HED-NIBS Cooler dressing fications. 
Closer Tolerances 
LOC-KEY-SET Micrometer Accuracy Rockford Drilling 


Machine Division 


@ Three grades of diamonds. Common quality Because: Wing key heat 

$12 per karat. Medium quality $24 per karat diesinets yp en Borg-Warner Corporation 
Select quality $48 per karat. (Contour tem- a a 315 Catherine Street, Rockford, mW. 
plate diamonds supplied only in Medium and diamond lock nib nat os 


Select quality.) 
All diamond sizes % to 10 karat are nib 

mounted for immediate shipment .. . Billed — 

subject to approval. Specify quality of diamond f : - 

— (24 hour resetting service, $1.00 post . ‘ 

said, j 
Distributed thru Mill Supply Jobbers. ne 

Write for Free CGrinder’s Instruction 


Card and Catalog 


DIAMOND TOOL COMPANY, Not Inc. 
Sheldon M. Booth. Pres. 
938 E. 41st Street fo ile \clomm em 


S e te | 
oa | 
take 


MECHANICS © cated | 


Roller Bearing ie a 


UNIVERSAL JOINTS 
















| Pullmore Multiple-Dise Clutches + Over-Cemter and Spring-Loaded Clutches + Power Take-Off 














| For Pantographic Marking... 
ENGRAVING 
ACID ETCHING 
ELECTRIC ETCHING 


Piss machine does all three 





A- compact precision bench-type pantographic machine, 
with interchangeable heads . . . for engraving instru- 


ment dials, name plates, etc. . . . and for acid etching 
or electrically marking aircraft engine parts — heat- 
treated or annealed — on flat, concave, or convex 





surfaces. Illustration shows engraving head attached. 


SHAFT ASSEMBLIES » Write for Literature 
MECHANICS UNIVERSAL JOINT DIVISION =§ 4H. P. PREIS ENGRAVING MACHINE COMPANY 


Borg-Warner Corp., 2026 Harrison Ave, ROCKFORD, ILL. aS ees Se ee, Bene 




















SOCKET-HEAD CAP SCREWS 
HOLLOW SET SCREWS 


TANKS DANLY MACHINE SPECIALTIES, INC, 
M ; 2100 South 52nd Avenve, Chicago, lilinois 

j MILWAUKEE © LONG ISLAND CITY, N. Y. 

DAYTON ¢ DETROIT © ROCHESTER 
CLEVELAND ¢ PHILADELPHIA 

DUCOMMUN METALS & SUPPLY CO. 

Los Angeles + Sen Francisco 


AvLUMINU 


CONTRACTCRS TO ALL LEADING — - 
“ENGINE and PROPELLER MANUFACTURERS, All Die Makers’ Supplies 


Danly Commercial Sets 
Danly Special Sets 


DANLY PRECISION ore sers 
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Abrasive Company ..... bivceans ae 
Abrasive Dressing Tool Co........ -- 
Acadia Synthetic Products........ — 
Accurate Spring Mfg. Co.......... 108 


Pe SE ok wna eiainne ckadews _— 
Acme Pattern & Tool Co., Inc.... — 
Adel Precision Products Corp..... 53 
Aero Screw Company —_ 


Aeroproducts Div., G. M........... 85 
Aeroquip Corporation. P ree 
Aerosphere, Inc a ae ~« 153 
Aetna Ball Bearing Mfg. Co.. ; 
Ahlberg Bearing Co... ; 3 
Air-Maze Corp ade 2 

Air Reduction Sales Co.. ioe 
Aircraft & Diesel Equipment Co. 186 
Aircraft-Marine Products, Inc..... 147 


Aircraft Screw Products Co., Inc.. 132 


Aircraft Standard Parts Co...... 149 
Be ee eee 
Ajax Electrothermic Corp : 
Ajax Manufacturing Co.. ‘ . 174 
Albright Equip. Co..... : 191 
Allegheny Ludlum Steel Corp = 
Allied Products Corp... ry 
Allison Div., G. M. Corp ' es . 
Aluminum Co. of America “ee 
Aluminum Industries, In wake 159 
Alvey-Ferguson Co., The se 96 
American Air Filter Co., Ine 50 
American Bosch Corp 27 


American Brake Shoe Co... S 
American Broach & Machine Co — 
American Chain & Cable Co., 
ae 5-164-187 
American Chemical Paint Co ‘ 
American Coil Spring Co... -— 
pS A eee 195 
American Hammered Piston Ring 
Div. Koppers Co....... ee 
Andover Motors Corp...... ewe - 


Arens Controls, Inc.... ~e - 110 
Arkansas Fuel Oil Company... . 
Armstrong Cork Co... » oe 
Aro Equipment Corp., The = 
Arrow Safety Device Co..... shia 
Arter Grinding Machine Co...... 182 
Associated Spring Corp.... .. 188 
Atlas Drop Forge Co..... aa 191 
Auto Specialties Mfg. Co ce eterts 
Automatic Transportation Co ; 176 
Automotive & Aircraft Div. Amer 
Chain & Cable Co., Inc - . 164 


Automotive & Aviation Industries. 172 


B-H Aircraft Co.. ~- 195 

Bakelite Corp ‘ 

Baker Ind Truck Div Baker 
Raulang Co..... hace pasate 
saldwin Southwark Div : 157 

Bantam Bearings Div., The Tor 
rington Co 


3arber-Colman Co a ae ae 
farnes Co., W. F. & John . 171 
Barnes-Gibson-Raymond ots Bee 
Bearings Co. of America cow Jer 


Bellevue Mfg. Co., The 

Bendix Aviation Corp 
tjendix Products Div 
Eclipse Machine Div 


Stromberg Carburetor Div.. 173 
Bendix-Westinghouse Automotive 

Air Brake Co . 97 
terg Engineering Service Tr 
Bethlehem Steel Co.... 123 


Bijur Lubricating Corp.. 
Birdsboro Steel Fdry. & Mach. Co. 179 


Black & Decker Electric Co....... 76 
Black & Decker Mfg. Co....... ._- 
pean: Gh COO ME, Bees cceceocess BS 
Blanchard Machine Co., The ‘ 
Bliss & Laughlin, Inc... sh 189 
Booth Felt Co., The..... ete - 
Boots Aircraft Nut Corp eet yt) 
Borg & Beck Div., Borg-Warner.. 114 
Borg-Warner Corp........... a6 


Bridgeport Fabrics, Inc 


a Be Es ee =. 
Brillion Iren Works, Inc........... 124 
Brown-Lipe Gear Co............... 


Bryant Chucking Grinder Co...... — 


Buell Manufacturing Co...... inne SOO 
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Bulldog Electric Products Co 
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Burdett Manufacturing Co........ — 
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Camloc Fastener Corp............. 145 
Campbell, Andrew C., Div. Ame 
Chain & Cable Co., Inc.......... 187 


Cannon Electric Development Co.. 146 
Carbide & Carbon Chemicals Corp. 
ey ee ee ae 


Cureoley Ca., Inc. . cv scceveecc< 77 
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Carnegie-Illinois Steel Corp....... 
Carpenter Steel Co........... sae 
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Central Equipment Co........ 128-129 


Chace Co., W. M . seine. <i 
Chambersburg Engineering Co.... 
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Chicago Rawhide Mfg. Co...... 
Chicago Screw Co., The........... 184 
Chilton Automotive Buver'’s Guide 178 
Cincinnati Milling Machine Co.... 
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Clearing Machine Corp..... ° 91 
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Cold Metal Products Co., The..... 182 
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Ideal Commutator 
Imperial Brass Mfg. Co., 
Independent Engineering Co 
Indium Corp. of America 
Industrial Gear Mfg. Co 
Inland Mfg. Div. G. M. Corp... 
Inland Steel Co 
International Nickel Co 
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Johnson Bronze 
Jones & Lamson Machine 
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Kay Products Company 
Kearney & Trecker Corp 
Kellett Aircraft Corp 
Kempsmith Machine 


Keystone Carbon Co............... 











Kold-Hold Mfg. 
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as a convenience, and not as part 
care will be taken to index cor- 
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TYPE $ automatic Hobbing Ma- 
chine — For production of small 
precision gears up to 1" diameter 
x 4" face and 200 D.P. 





Ne. 3 Standard Hobbing Machine 
— Capacity: 5° dia. x 7° face. 12 
Built also in 


Pitch and finer. 
Precision Type. 





Wo. 3 Automatic Hob Sharpening 
Machine for hobs and formed 
cutters. Capacity up to 4" dia. x 


4" face. 





TYPE A Hobbing Machine —A rigid, ac- 
curate machine for general purpose or 
production hobbing 
x 12" face. 4 Pitch and finer 


Capacity: 12” dia 





For thirty five years our Machine and Small Tool 
Divisions have specialized in the manufacture of 
high quality production machines, cutting tools, 
and allied equipment for hobbing, milling, and 
reaming. The broad experience we have gained 
in this work has enabled us to solve many difficult 
problems for our customers. Now...as_ the 
“something more’’ which we offer for 1944... 
we are providing an extension of our Engineering 
Service. By making our experience more easily 
available to you, we expect to help you in two ways. 
First, you can be sure you are operating your 
Barber-Colman machines and cutting tools so as 
to achieve best possible production and accuracy 
with longest possible life. Second, you can be 
sure of a source for sound, practical advice on 
the many knotty how-shall-we-do-it problems 
arising from today’s demands for greater precision, 
greater production, or both. Consult Barber- 
Colman Engineering Service...it is ready to 
serve you even more in '44. 











TYPE T Taper Spline Hobbing Machine 
— May be used also on general hobbing 
work within its capacity. Spur and spiral 
gears, straight and involute splines, etc., 
may be hobbed. 


face. 3 Pitch and finer. 





TYPE D Hobbing Machine — A heavy 
duty high production machine powered 
hydraulically. Capacity: 14” dia. x 14” 





HOBS—Ground 
and Unground, 
Standard and 
Special. 

MILLING CUTTERS 
—“‘Paraform” 
Design; Formed, 
Standard and 
Special 


REAMERS — Fiuted, Inserted 
Blade, and ‘‘Pinwedge’’ Expan- 
sible Reamers. 














COMBINATION Sharpening Ma- 
chine — Sharpens hobs, cutters 
and reamers; straight gashed 
up to 24” stroke; or maximum 
30° helix with 8” stroke. 





No. 4 Automatic Hob Sharpening 
Machine for hobs and formed 
cutters. Capacity up to 10° diax 
12” face. 








Barker- Colman 








GENERAL OFFICES AND PLANT 205 LOOMIS ST., ROCKFORD, ILLINOIS, U. S. A. 





. ae sf ¥ 


hig a. 


tee 
te ER 





198 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 


























4 


4 Standard Types Provide 


ype 


Fx 


For Most Lock Washer Needs. 


bat vibration, strain, exp 
of vital war Products. 
Each application of the 


drives the Sharp edges 
action . . 


nut and work. 
A half turn, or less, | 


tortion of threaded Parts. 







TH 











Lo 


ES 


types of EverLOCK Washers that are used by the 


use of these distinctive features: (1) Powerful s 


-~ . 





Pictured at the left are four Standard 


millions to com. 
ansion and contraction on a wide variety 


Patented EverLOCK Principle makes full 
Pring tension which 
of many fongues into positive locking 


- Compensates for €XPansion and Contraction, (2) Wide 
chisel edges which insures m 


aximum Sipping area on both 


ocks any of these EverLOCK Washers 


securely. This Permits important Savings in assembly time. Also 
Suards against stretching of bolts and screws . 


- and the dis. 


Wire, phone or mail your orders today. 


E WASHER THAT HAS THE EDGE 


Listed on Government Ordnance Standard 
Prints BEAX 1-2-3-4.7.8.19 
Shown on AN936 (Army-Navy Aeronautical 
Standard) 


“CHICAGO 22, ILL. 
THOMPSON-BREMER & CO., 162 w. wusearo st, ciicaco 

















Mr. Business Executive, you are a four-star general 
when this war ends. It is up to you to have the jobs 
for our boys, then. They have fought and will have 
won this war... but with “cease firing” they will 
look to you for their peacetime commands. Will 
you be ready? Is your plant and your sales organi- 
zation ready to absorb the shock of rightful inva- 
sion by the returning hordes of Americans? Nine 
million American men and women returning to 
the civilian way of life! Think ahead, Mr. Busi- 
ness Executive, to the time when you again will 
have to make the decisions and give the orders, 
When the sales battle is once again how to whip 
competition. When markets are measured in cus- 
tomers rather than in government contracts. When 
production at any cost becomes production at lowest 
cost. To turn a profit, then, we suggest you turn to 


LeBlond now ... it’s time to retool for “peacework”, 


‘| TED spECIFICATIONS: 
THE RK. | MACHINE TOOL CO., CINCINNATI, 8 STRATED STEAD ENGINE U 
UTY 
NEW YORK 13, CHICAGO 6 M LA 
103 Lafayette St 20 N. Wacker Dr oO ween LATHES N 


CAnal 6-5281 STA 5561 


YOUR FIRM 





<< = 2 YOUR BONDS BUY BOMBS 
| — = TODAY! 


| _ LARGEST WANUF neTuReR 


\« 
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HD Engine Lathes—Nine size Automatic Lathes— Super Regal Lathes—- Automatic Crankshaft Tool Room Lathes— HD Gap Lathes—Te 
ranging from 12° to wing 816 M x ' 4 Lathes—For all fa 3 12°, 14", 16° and 18 zes Regular and 17", 20° swings 








